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Executive Summary

The object of this consult is celecoxib (Celebrex™) a selective inhibitor of cyclooxygenase-2.
This form of cyclooxygenase inhibitor has been developed in the hopes of minimizing the
gastrointestinal and renal toxicity associated with the nonselective or less selective
cyclooxygenase inhibitors currently available for the treatment of pain and inflammatory
diseases. The latter category of relatively nonselective cyclooxygenase inhibitor drugs is
generically known as non-steroidal antiinflammatory drugs (NSAIDs). The sponsor claims in the
Integrated Summary of Safety Information that celecoxib is distinctly different in safety profile.
Specifically, “it is associated with a lower rate of gastroduodenal ulceration and significantly
fewer clinically significant upper gastrointestinal (UGI) events than NSAIDs and incidence rates
of these events and ulcers are similar to placebo.” The sponsor’s definition of such events is
found within this review. This review will assess these claims as reflected in the endoscopic
studies 021, 022, 041, 062 and 071.

In this review results of the five pivotal studies related to endoscopic evidence of UGI toxicity
have been examined. Development of gastroduodenal lesions, defined by ulcers and erosions
identified endoscopically, has been chosen as the primary endpoint. Although a valid endpoint of
interest, gastroduodenal lesions cannot be accepted as an adequate surrogate for clinically
significant UGI events. The very definition of clinically significant UGI events is not
standardized. There are no adequate data on the extent of correlation between upper g.i. lesions
and clinically significant UGI events to warrant “surrogacy”. Theories on gastric mucosal
adaption to cyclooxygenase inhibition and pre-clinical evidence that cyclooxygenase 2 may be
beneficial for ulcer healing, further complicate the relationship between ulcer formation and
progression to clinically significant events. General references to clinically significant UGI
events and comparisons to placebo are made throughout the sponsor’s submission. These two
issues however are not defined in the studies in a way to prospectively or statistically evaluate
these claims.

The sponsor has provided reproducible and robust statistically significant evidence in three
studies that celecoxib at the doses proposed (200 mg b.i.d.) is associated with less gastroduodenal
lesions than the recommended dose of naproxen, 500 mg b.i.d. there was no consistent dose-
related increase in ulcer rate at 100, 200 or 400 mg b.i.d. regimens of celecoxib. The relative risk
for gastroduodenal ulcers associated with naproxen use compared to celecoxib ranged from 2.7 to
9.

Results of a single study were submitted comparing gastroduodenal lesions associated with
celecoxib ¢7) or ibuprofen, at the recommended dose of 800 mg b.i.d. This study revealed a
robust statistically significant advantage of celecoxib over ibuprofen. The relative risk of
ibuprofen compared to celecoxib in this study was 3.3.

Two studies €7) comparing celecoxib 4 and diclofenac 75 mg b.i.d. revealed inconsistent results
regarding the superiority of celecoxib in regards to gastroduodenal injury.
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I. Background and Introduction

NSAID induced gastrointestinal side effects are the most frequently reported adverse drug related events in
the United States. Although most of these are minor, serious adverse events such as perforation and
bleeding are reported to occur in()]@] of patients on chronic therapy. Use of this category of drugs is
associated with gastrointestinal adverse events from the esophagus down to the colon and rectum. The most
clinically relevant adverse events occur in the stomach and duodenum in the form of ulcers, which can
result in complications such as bleeding and perforation, although asymptomatic erosions and ulceration
are not uncommon (and according to some studies occur in up to 20% of rheumatologic patients on chronic
NSAID therapy). NSAID related ulcers tend to cause fewer symptoms than other forms of ulcer disease and
therefore may more commonly present with complications rather than dyspeptic symptoms. The broad
based usage of NSAIDs for acute and chronic pain in the general population as well as in the large
population of arthritis patients translates into a large absolute number of serious complications. It has been
estimated that at least 2600 deaths and 20,000 hospitalizations per year in the United State scan be
attributed to NSAID use in rheumatoid arthritis patients alone,. Put another way, the chance of
hospitalization or death from a gastrointestinal adverse event iYY< year in patients with
rheumatoid arthritis. Some authors estimate over 7000 deaths per year is attributable at least in part to the
use of NSAIDs in the general population in the U.S. alone. Estimates from the United Kingdom suggest
1200 patients a year die there as a result of NSAID adverse events,.

NSAID gastroduodenal injury is multifactorial. The most commonly cited pathogenic mechanism is the
inhibition of cyclooxygenase (Cox) and its catalytic effect on arachadonic acid and prostaglandin G2
locally in gastroduodenal mucosa and the subsequent depletion of endogenous constitutive prostaglandins.
This appears to be the major mechanism of gastroduodenal injury. Mucosal mucus layer penetration of
unionized drug in the acidic gastric environment and subsequent mucosal epithelial cell damage is another
mechanisms of NSAID gastroduodenal injury. Important clinical support for the Cox inhibition mediated
mechanism comes from seminal studies involving misoprostol (a synthetic analog of prostaglandin E1
available in the U.S. as Cytotec). At adequate doses and regimens this drug significantly reduces both
overall ulcer formation and more importantly, ulcer complication rates. Gastric ulcer rates in NSAID
treated patients on misoprostol were 4% compared to almost 16% in placebo treated patients. ; In another
study serious complications such as bleeding, perforation and gastric outlet obstruction were decreased by
40% in misoprostol treated rheumatoid arthritis patients on NSAIDs,. This placebo controlled study
required nearly 9000 patients to show statistical significance due to the low overall occurrence of these
adverse outcomes in placebo treated patients (1.5% per year). An important result of the large well
controlled studies of misoprostol was the risk stratification for ulcers. Advancing age, cardiovascular
disease, a history of ulcer disease and especially a history of complicated ulcer disease are risk factors for
NSAID related ulcers. An earlier population based retrospective case-control study from the United
Kingdom had found increasing age, gender, prior peptic disease, alcohol consumption, smoking,
anticoagulant usage and corticosteroid usage to be risk factors for peptic ulcer complications. Other studies
have yielded contradictory results, especially related to tobacco and corticosteroid usage. Most studies
however are weakened by small size, as well as retrospective and uncontrolled approaches.

There is no conclusive evidence that the occurrence of NSAID related ulcers will predict the risk of
complicated ulcers. This intuitive assumption, however is accepted by many and certainly no better
surrogate exists for the more clinically relevant endpoints of bleeding, perforation, obstruction and death.
Important evidence supporting this assumption is the cross study analysis of two studies involving
misoprostol that revealed a risk reduction oin both ulcer risk and complicated ulcer risk.

Historically, the concept of multiple forms of Cox dates back to 1972 based on observations that
acetaminophen blocked prostaglandin synthesis in the central nervous system but not in peripheral tissues.
In 1980 studies showed that prostaglandin synthesis could be inhibited by sodium salicylate at sites of
inflammation without affecting gastric prostaglandin synthesis. In 1991 the existence of multiple isoforms
of Cox was proven through molecular characterization of a second form. This discovery has led to a flurry
of theories, models and studies of the physiologic and pathophysiologic roles of the different forms as well
as attempts to capitalize on the different tissue locations of the two isoforms to tailor therapy that requires
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inhibition of Cox. Cyclooxygenase-1 (Cox-1) is a constitutive enzyme that has been described as having a
"housekeeping” role in maintaining the integrity of the gastric mucosa and renal function while Cox-2,
which is more inducible, is found in association with inflammatory processes. The location on different
chromosomes would support distinctly different roles for these two isoforms. Crossover in tissue location
of the two forms does exist (except in platelets), and messenger RNA for both forms has been found in
most human tissues tested including stomach, small intestine mammary gland, uterus, pancreas, liver,
kidney, brain, thymus, prostate and lung. There is, however, an impressive differential distribution of each
isoform in specific tissues. In general Cox-1 is prevalent in stomach, kidney and platelet while Cox-2 is
prevalent at sites of active inflammation.

An array of selective Cox-2 inhibitors has been developed and extensively tested. Meloxicam, an anti-
inflammatory drug, is just such a Cox-2 selective inhibitor and has been extensively tested and marketed in
Europe . While clearly displaying the anticipated decrease in GI toxicity at lower dosage regimens, it has
not been free of associated adverse events. Early trials with 30-60 mg. daily dosing schedules revealed
similar incidence of adverse events compared to standard NSAIDs . Even clinically accepted doses of

15 mg a day revealed some GI toxicity, although less than active comparators of piroxicam and diclofenac.
Clearly issues of degree of specificity, dose, relative efficacy and safety all must be addressed when
assessing the safety and efficacy of these compounds. Assays for Cox isoform specificity are not well
standardized. There are multiple in vivo and in vitro assays with much discrepancy among the various
assay methods. The relative merits of these drugs and their safety and efficacy profiles therefore cannot be
accepted without critical clinical scrutiny.

Celecoxib is the subject of NDA 20-998. It is a selective Cox-2 inhibitor. The GI consultation is
specifically requested to review GI safety claims related to this drug based on pivotal endoscopic studies.
The Integrated Summary of Safety Information includes claims that celecoxib is associated with a lower
rates of gastroduodenal ulceration and significantly fewer clinically significant UGI events than NSAIDs,
as well as incidence rates of these events and ulcers that are similar to placebo.

I1. Scope of Medical Officer’s safety review:

Endoscopic safety data are drawn from six endoscopy studies. The adequacy of study designs will be
assessed as well as criteria used for endoscopic evaluation. Confounding co-morbid conditions, co-
interventions and known prognostic factors will be addressed. Validation of endoscopic coding will be
performed through a random sampling of 10% of all enrollees and all patients withdrawn for any reason
from the endoscopic studies 021, 071 and 041. Study 021 was one of two twelve-week studies with
baseline and end of study endoscopic examinations. Study 071 was one of two twelve-week studies with
monthly interval endoscopic examinations. These two studies were part of the North American Trials.
Study 041 was the international study with only end of study endoscopic examinations. These three trials
represented different endoscopic protocols for validation. All primary endoscopy reports and coded study
documents will be compared for accuracy of data transfer. All sponsor defined clinically significant UGI
events, from all controlled trials, will be reviewed in view of the safety claims made based on these reports.

We are reviewing a new drug entity representing a possible major breakthrough in our understanding of
the biology of inflammation and prostaglandin function. Safety data from the large number of patients in
non-endoscopic studies are relevant since large numbers of observations are needed to establish statistically
significant differences when it comes to the clinically relevant endpoints of bleeding, perforation,
obstruction and death associated with the use of nonselective Cox inhibitors. Nonendoscopic safety data,
other than the clinically significant UGI events, will be reviewed by the primary reviewing division.
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I1I. General design and study definitions of endoscopic protocols

A. General study format

All endoscopy studies followed a similar format although the duration of studies varied. Some included
placebo controls while some included only active comparators, depending on the efficacy and safety issues
to be addressed. The international study (041) had some variances that will be noted. All studies involved
randomization, and double blinding. Each study included doses that are claimed to be effective in the
treatment of those conditions for which FDA approval is being requested. One endoscopic study
(022)included a 2X dose

B. Study duration

The first endoscopic study reviewed was a pilot study in healthy volunteers of 1-week duration and is of no
value in assessing long term safety. Four of the endoscopic studies were of 12 weeks duration and one
international study was of 24 weeks duration. This 24-week study allowed for pre-protocol usage of
NSAIDs and did not include a baseline endoscopy. This omission limits the value of this longest of
endoscopic studies when assessing for asymptomatic endoscopically proven ulcers. This trial could give
valuable data on the rate of adverse events, including serious adverse events over the longest period of time
that this product has been studied in a controlled manner. It does reflect the setting that a drug will most
likely be used in practice (absent endoscopic baseline).

Ideally, there should be longer- term data to assess GI safety. This is particularly important when reviewing
a compound aimed at treating chronic, lifelong conditions and chronic pain. Some studies in the literature
suggest that the incidence of GI adverse events stabilize within several months. There is no definitive
evidence however of this claim. While mucosal changes occur within minutes of ingesting an NSAID,
these acute changes, related to topical effects, are different than the development of clinically relevant
ulcers, which take longer to occur. The protective and adaptive changes that may occur during longer
duration of exposure to NSAIDs are not well understood. The possibility of upregulation and
downregulation of the Cox isoforms and other enzymes in the prostaglandin cascade within the
gastrointestinal mucosa makes it risky to extrapolate from safety data available from previously published
literature on NSAIDs that might suggest that a 6 months study may be adequate to establish long term
safety. There are studies that suggest a beneficial role for Cox-2 activity in the healing of gastric damage.
Cox-2 inhibition may interfere with healing of gastric ulcers if this preliminary data is relevant to human
physiology. The novelty of this area of medicine and pharmaceutical intervention makes it impossible to
safely extrapolate very far from evidence based recommendations. Look term studies of the safety of Cox-2
would therefore be desirable.

C. Endoscopic parameters and important definitions:

Endoscopic parameters: The scoring system defined by the sponsor in table ! refers only to the
gastroduodenal mucosa and has been used in other studies in the medical literature. This system is used in
all 5 pivotal endoscopic studies.

APPEARS THIS WAY ON ORIGINAL
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Table 1 (from study 021)

Table 2, Maucosal Scoring Scale
Grade Description
No visible leslons (i.e., normal mucosa)
1-10 petechiae
>10 petechiae
1-5 erosiona*
6-10 erosions®
11-25 erosions*
>26 erosions*
Ulcer™
*  An erosion was defined as any break in the mucosa without depth
*  An ulcer was defined as any break in the mucoea at least 3 mm in diameter
with unequivocal depth.

NoOoOObsWN+O

By definition endoscopic findings are subjective, relying on visual interpretation. There are no reliable
methods to assess depth. The definition of erosion is even more subjective than the definition of an ulcer as
defined by the sponsor. If depth is difficult to assess, than a break in the mucosa is even more difficult to
assess. Requiring the presence of an exudate or white coating adjacent to normal pink mucosa would better
define this entity. Counting erosions is difficult given the variability in size and observer ability to
visualize them. The identification of petechiae is of less clinical relevance and even more subject to
interobserver variability. The value of the 1 through 6 levels of the grading system above has not been
validated for clinical meaning. Fortunately the bulk of analysis by the sponsor and the bulk of this
reviewer’s attention will be on the level 7 finding of an ulcer. At this time there are no better surrogates for
the risk of clinically relevant upper gastrointestinal events than endoscopic findings. Therefore, even with
the limitations as noted, these data, along with adverse event data are the best surrogate parameters to use
in defining safety to the mucosa of the upper gastrointestinal tract. The optimal analysis would involve the
relevant clinical endpoints themselves; significant bleeding, perforation, obstruction and death.

Esophageal endoscopy findings were also collected but were not based on this scoring system. The results
were not included in the endoscopy analyses, as the sponsor did not define these as relevant endpoints.
Although esophageal damage is within the constellation of NSAID induced pathology, the gastroduodenal
effects have historically been considered the most serious and were chosen by the sponsor as the
parameters of interest.

The endoscopy coding form reproduced below included both relevant and irrelevant data as defined in the
protocols. None of the protocols define the number of ulcers or size as a parameter of interest and yet a
large part of the forms are occupied by space for this information. As will be discussed later, many
endoscopists did not collect the relevant data endpoint of the number of erosions and there were cases of
mistaken coding and poorly legible primary source documents from which sponsors representatives had to
transfer data. Direct data entry by the endoscopists would have eliminated some coding difficulties.
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BEST POSSIBLE

Important Definitions from the study text
BEST POSSIBLE
Adverse Events

The Investigator will be required to provide appropriate information concerning any
findings that suggest significant hazards, contraindications, side effects, or precautions
pertinent to the safety of the drug under investigation.

Types of Adverse Events

The term "adverse event” could include any of the following events that develop or
increase in severity during the course of the study:

a. Any signs or symptoms, whether thought to be related or unrelated to the
condition under study;
b Any clinically significant laboratory abnormality;
. c. Any abnormality detected during physical examination.

: DRAFT
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Signs or Symptoms will be graded by the Investigator as mild, moderate, or severe
according to the following definitions:

Grade: Definition

Mild: Causing no limitation of usual activities.
Moderate: Causing some limitation of usual activities.
Severe: Causing inability to carry out usual activities.

Serious Adverse Events

A "serious" adverse event is defined as any event that suggests a significant hazard,
contraindication, side effect or precaution. A serious adverse event includes any event
that:
a. Is fatal,
b. Is life threatening, meaning the patient was, in the view of the Investigator, at
immediate risk of death from the reaction as it occurred, i.e., it does not include
a reaction that, had it occurred in a more serious form, might have caused death;
c. Is permanently disabling;
d. Requires, or prolongs, inpatient hospitalization;
e. Is a congenital anomaly;
f. Is a cancer;
g. Is an overdose.

Investigators were instructed to immediately report any event considered to represent a
potentially clinically significant UGI event (defined as UGI bleeding, perforation, or
gastric outlet obstruction). Data pertaining to the event were summarized and distributed
in a blinded fashion to each of the Gastrointestinal Consultants to determine whether the
event was a clinically significant UGI event. For all reviews, Committee members were
blinded to which treatment patients had received.

The committee adjudicated all potentially clinically significant UGI events according to
the following prospectively defined criteria:

1. UGI Bleeding

- hematemesis with a lesion* at endoscopy or x-ray,

- lesion at endoscopy with evidence of active bleeding or stigmata of a recent
hemorrhage (visible vessel or clot attached to the base of an ulcer),

- melena with a lesion at endoscopy or x-ray,

- hemoccult positive stools with a lesion at endoscopy or x-ray with evidence of
serious bleeding, which included:

i. fall in hematocrit over 5% (absolute change)

ii. signs of postural vital sign changes (increase of pulse rate of 30 bpm and a
decrease in systolic blood pressure of 20 mm Hg and a diastolic blood
pressure of 10 mm Hg)

iii. transfusion of more than two units of blood

iv. blood in the stomach

e A lesion is an ulcer or large erosion.
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2. Perforation

This was a perforated lesion that required surgery. It could involve a laparoscopic repair,
but only if evidence of the perforation were unequivocal such as free air in the abdomen
visible by x-ray, or peritoneal signs upon physical examination.

3. Gastric Outlet Obstruction

Gastric outlet obstruction was required to be diagnosed by the Investigator, and the
diagnosis had to be supported by endoscopy (e.g., a tight edematous ulcer in the pyloric
channel) or by x-ray results (e.g., a dilated stomach, delayed barium emptying with
clinical evidence of outlet obstruction and with ulcer in the channel or severe narrowing

and edema).

(End of protocol text)

The definition of UGI bleeding was not well defined. The term hematemesis is defined as “the vomiting of
blood and melena is defined as “ the passage of dark, pitchy, and grumous stools stained with blood
pigments or with altered blood” in the Dorland’s Medical Dictionary. “Coffee ground emesis” is a generic
term used to describe the appearance that blood may take when it has been in contact with the acid
environment of the stomach. Blood turns brown and depending on other factors may take on the
consistency of coffee grounds, stain other gastric contents brown or present as confluent brown material.
The term melena was used in the relevant narrative summaries without reference to red blood or
documentation that altered color of stool was even associated with the true presence of blood. The sponsor
used the term “ coffee ground emesis” at times without any reference to documentation of qualitative
testing for heme contents. Ingested foodstuff such as coffee or chocolate may have the same appearance as
acidified blood in the stomach and some foodstuffs will create a dark stool. In short, the appearance of
brown or black emesis or stool alone is not adequate documentation of bleeding. The definition of UGI
bleeding by the sponsor was incomplete in this regard. The sponsor’s agents interpreting the clinical data
assumed that coffee ground emesis was the same as hematemesis. When dealing with the most clinically
relevant safety parameter of the entire submission clear definitions and strict attention to these definitions is
critical. In the body of the review instances will be presented that represent this study flaw. Clinically
relevant UGI bleeding is not the same as documentation of bleeding. Small volumes of blood can be
intermittently lost from the UGI tract from transient lesions that are of no clinical consequence. The
medical literature has documented this phenomenon in relation to single doses of aspirin or single episodes
of alcohol intake. Numerous instances in the submission are documented where baseline endoscopies
revealed scant amounts of blood on the surface of reddened or eroded mucosa. These were appropriately
not excluded from the study but would meet the same criteria of UGI bleeding defined as a clinically
significant UGI bleed in the definition section of the studies. A more appropriate definition would require a
standardized quantitation of bleeding that would eliminate contamination of the meaningful endpoint with
insignificant bleeding episodes.

Gastric outlet obstruction (GOO) was another Clinically significant UGI event defined poorly. The method
of diagnosis by the investigator is not well stated. The diagnosis of GOO should include a consistent
clinical presentation that is supported by diagnostic testing. A case report is presented later in the review
where this lack of clinical definition resulted in an inappropriate classification.

D. Choice of comparators.

One endoscopic study used diclofenac 75mg. b.i.d. alone as active comparator. A second study used
diclofenac 75Smg. b.i.d., and ibuprofen 800mg. t.i.d.. Four studies used naproxen 500mg b.i.d. as the active
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comparator. Two of these endoscopic studies were placebo controlled. The choice of comparators as well
as the dose and dosing regimens of comparators were based on manufacturers recommended dosages.
These are among the common NSAIDs in use According to the sponsor these three drugs represent over
50% of the prescription and over the counter medication usage for arthritis in this country. A limited list of
comparators cannot test the universe of NSAIDs for safety compared to celecoxib but in combination with
placebo controls the chosen active comparators may give very valuable information in testing the
hypothesis of high Cox 2 selectivity for celecoxib. Unfortunately studies of comparative GI safety among
the NSAIDs is not well controlled for similar dose/efficacy among the comparators. True relative safety
data on the NSAIDs is flawed. This fact makes it difficult if not impossible to definitively compare a study
drug to NSAIDs in a generic fashion.

IV. Review of individual trials

A. Study 014: A comparison of the effects of celecoxib 100 mg. BID, 200 mg BID,
Naproxen 500mg BID and placebo on the upper gastrointestinal mucosa of
healthy subjects.

This brief 1 week pilot safety study was designed to endoscopically assess the effects of celecoxib 100mg
b.i.d. and 200mg. b.i.d. on the upper gastrointestinal tract in healthy individuals compared to placebo and
an active comparator, naproxen 500mg. b.i.d. This dose of naproxen is a clinically effective and commonly
used dosage regimen. A total of 128 subjects were randomized and bias was minimized by double blinding
of the trial. Inclusion and exclusion criteria were appropriate for this type study. Criteria for evaluation
included medical history, physical examination, diary cards, baseline and day 7 endoscopy as well as
clinical laboratory tests including serologic testing for Helicobacter Pylori (H. pylori). Serologic testing
gives data regarding past exposure to this pathogen but does not give adequately specific information about
current infection to use in analyzing this potential confounding variable.

Results:

Endoscopy results: In this small pilot study the endoscopic safety profile of celecoxib at both doses was
similar to that seen with placebo. The naproxen group had a gastric ulcer incidence of 19%. The placebo
and celecoxib groups experienced no ulcers. Erosions also tended to be numerically higher in the naproxen
group. In this small study there was no statistically significant correlation between H. pylori serology and
ulcer incidence. As noted above, this information is of limited value.

Serious adverse events: There were no serious adverse events no withdrawals and no deaths.

This small brief Phase I study suggested a better GI safety profile for celecoxib compared to naproxen. It
was too small to statistically assess comparability to placebo. These data will not be combined with any
attempts to perform cross study analysis and will therefore have little impact on the overall assessment of
celecoxib safety for long term use.

B. Study 021 A multicenter, double —blind placebo controlled , randomized
comparison study of the efficacy and upper gastrointestinal safety of celecoxib
50mg, 100mg. and 200mg. b.i.d. and naproxen S00mg. b.i.d. in treating the signs
and symptoms of osteoarthritis of the knee.

1.Study objectives as defined by sponsor (Protocol text)
Primary Objectives
a. Compare the efficacy of celecoxib 50 mg, 100 mg, and 200 mg BID with
placebo in treating the signs and symptoms of OA of the knee;
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b. Evaluate the UGI safety of celecoxib 50 mg, 100 mg, and 200 mg BID versus
naproxen 500 mg BID and placebo in patients with OA of the knee; and
in patients with OA of the knee.
Secondary Objectives

a. Compare the efficacy of naproxen 500 mg BID and placebo in treating the signs
and symptoms of OA of the knee; and
b. Compare the efficacy of celecoxib 50 mg, 100 mg, and 200 mg BID with

naproxen 500 mg BID in treating the signs and symptoms of OA of the knee.
(end of protocol text)

2.Study design: The outline of study procedures is presented in table 2.

Fable 2 (om0

Table 1. Schedule of Observations and Procedures _
Screening Baseline Week 2 Woek 6 Week 12 Early
Visit Visit Day 14 Day 42 Day 84 Termination
Day -14 to -2 Day 0 +1 day £3 days 15 days
Informed Consent X
Medical History X
Physical Examination X X X
Clinical Lab Tests (a) X X X(b) X X
QOL Assessment () X X X X
OA Assessments X(d) X X X X X
UG! Endoscopy X(e) X X
Discontinue NSAID or X
anaigesic (f)
Meet Flare Criteria X
Signs and Symptoms X X X X X
APS Pain Measure (g) X
Patient Assessment of X
Function (g)
[ Dispense Study Medication X X X
Retum & Count Study Med X X X X
Dispense Concurment X X X
Meadications Diary Card
Retrieve Concurrent X X X X
Madications Diary CGard
{a) Clinical laboratory tests included: Hematology (white biood call [WBC] count with differential, red biood cell [RBC]
oount, hemoglobin, hematocrit, platelet count [edh\a!enotaooeptabloLptoﬂmrlbhm[Fn.parﬂalmmmboplasﬂn
time [PTT], Blochemistry (sodium, potassium, chioride, calcium, inorganic phosphorus, BUN, creatinine, total protein,
albumin, total billrubin, uric acid, glucoee alicaline phosphatase, AST [SGOT], ALT [SGPTL creatine kinase [CK]; and
Urinalysis (pH, specific gravity, WBC, RBC, protsin, ghucoss, ketones, biirubin). RexSure at Baseline and CLOtest at
Final Visk for H. pylod. Sommnmymﬂhrwmndohmaﬁngpmﬁdmmvmmy.
(b)PTandFrl'teetswemnotpetfonnedathedts\rlsiL
(c) SF-36 Health Survey and WOMAC Osteoarthritis Indax.
(d)SawithhﬁtBAmnaﬂdﬂmodededbySeaﬂemmmmmm Patient's Assessment
of Pain (VAS) was not performed at Screening Vieit.
(e)SuwWVﬂUGIamwm&hawbeenWbdwiﬂin7daysdﬂnﬁmm
1)) PMMnmmnmummmmmmmwmmmm
(g)AmericanPalnSodety(APS)PahMeaunmdPMAssesuwldFundimmeedbyﬂnpaﬁemduﬂng
the Baseline Viait and Geily for the first seven days ot dosing with study medication. (Patients enrolled prior o 29
mimmmmmmmmmmmuiedmmqmmm)

Inclusion and exclusion criteria are extracted from the protocols and presented in table 3.
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Table 3.
Inclusion and exclusion criteria as derived from protocol 021
Inclusion Criteria Exclusion Criteria
1. Been of legal age and consent: 1.Had been diagnosed with any inflammatory
2. If female and of childbearing potential, been using | arthritis or gout or any acute joint trauma at the
adequate contraception knee or hip with OA
3. Been diagnosed according to the ACR criteria as 2. An anticipated need for any surgical or other
having OA of the knee. invasive procedure (e.g. arthroscopy or lavage that
4. Had a functional capacity classification of I-III at would have been performed on the hip and/or knee
the baseline visit: with OA during the course of the study
5. Had OA in a flare state at the baseline visit. 3.Received oral, intramuscular, intra- articular, or
6. Provided written informed consent before soft tissue injections of corticosteroids within the four
undergoing any study procedure: weeks before the first dose of study medication

4.Taken any NSAIDs or any analgesic within 48
hours before the Baseline Arthritis
Assessments.(patients taking325 mg aspirin per day
for non-arthritic reasons, if stable for at least 30 days
before the first dose of study medication, were
allowed to continue their aspirin regimen for the
duration of the study. Patients must have
discontinued piroxicam and/or oxaprozin at least
four days before the Baseline Arthritis Assessments
5.Had an active malignancy of any type or history of
malignancy. (Patients who had a history of basal cell
carcinoma that had been treated were eligible.
Patients with a history of other malignancies that had
been surgically removed and who had no evidence of
recurrence for at least five years before study
enroliment were also eligible.)
6.Had been diagnosed with or had been treated for
esophageal, gastric, pyloric channel, or duodenal
ulceration within 30 days before receiving the first
dose of study medication
7. Had active GI disease(e.g.
inflammatory bowel disease) or had
an esophageal, gastric, pyloric
channel or duodenal ulcer(defined
as any break in the mucosa at least 3
mm in diameter with unequivocal
depth) or more than 10 erosions in
the stomach, or more than ten
erosions in the duodenum on the
baseline endoscopy
8. Had a history of gastric or duodenal surgery other
than simple oversew
9. Had acute or chronic renal failure
Hepatic disease, or a coagulation
disorder

Abnormal screening lab values >1.5 x upper limits of

normal(ULN) for either AST or ALT or any other

lab abnormalities considered to be clinically

significant by the investigator within 14 days before

the Baseline Arthritis Assessment

10. Had a known hypersensitivity to COX-2
inhibitors, sulfonamides or NSAIDs

11. Had received or was scheduled to receive any
other investigational drug during the course of
the study

12. Had previously been admitted to this study
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Once these criteria were met, enrolled patients underwent baseline endoscopy and again at the
end of the study or at the time of early termination. All ulcers found at any point during the study
were carried forward to be included in the final ulcer rates. If an ulcer was identified prior to the
end of the study; the patient was withdrawn. Ulcers found at the time of early termination
endoscopy were not, however, included in the adverse event reporting unless they were found at
an endoscopy for evaluation of GI symptoms.

Endoscopic data were analyzed in relation to treatment as well as multiple assumed ulcer risk
factors including H. pylori status (serology at entry and CLOtest at final endoscopy), age, history
of cardiac disease, gastroduodenal ulcer disease, NSAID GI intolerance, gastrointestinal bleeding
and aspirin use during the study. Unfortunately neither baseline population status or ulcer
incidence data was available in relation to alcohol or tobacco use. This reviewer considers this to
be a significant flaw in the study design of all the submitted endoscopic studies as there exist
significant data in the medical literature on ulcer disease regarding the relative risks associated
with alcohol and tobacco use.

Information obtained on low dose aspirin use was based on patient volunteered information
written on a concurrent medication diary card as described below. Many patients would not
consider prophylactic aspirin therapy when filling out such a diary and aspirin use may be
significantly underreported.

The original protocol was amended after the study was begun to change criteria for endoscopic
evaluability. Initially screened patients with more than 10 erosions were excluded from the study and hence
endoscopic evaluability. The final protocol included such patients. Also, initially protocol deviations that
included the use of any anti-ulcer drugs or antacids would have been grounds for exclusion from
endoscopic evaluability. Administrative change #4 modified these exclusions. Following the change only
participants taking anti-ulcer or antacids for more than three consecutive days since prior visit or for a total
of five days during the entire study were excluded from endoscopic evaluability .The protocol changes
expand the definition of endoscopic evaluability in a retrospective manner. The effect of retrospectively
altering a major protocol to include patients with more than 10 erosions is unclear. One would expect
randomization to affect all groups similarly. The inclusion of patients who took “low dose * anti-ulcer
medication or antacids would presumably increase the cohort size and have unknown effects on the
statistical results.

The use of drugs other than study medication was discouraged during the screening
and treatment periods. The following drugs were specifically prohibited:
1. NSAIDs (other than 325 mg aspirin per day for nonarthritic reasons);
2. Oral or injectable corticosteroids;
3. Analgesics (Acetaminophen up to 2 g/day may have been taken for reasons
other than arthritis, only if absolutely necessary, and for no more than three
consecutive days. Acetaminophen must have been avoided within 48 hours
prior to arthritis assessments performed at any visit.) Patients were not to use an
analgesic for relief of arthritis symptoms;
4. Anticoagulants; and
5. Anti-ulcer drugs.

The use of any medications other than study medication was to be recorded on a Concurrent Medications
Diary Card which included the drug name, dosage, regimen, reason for therapy and therapy dates.

3. Results:

i. Patient demographics: Patient groups were comparable in
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regards to age, sex, history of NSAID intolerance, history of gastroduodenal ulcer, history of

. GI bleed, cardiovascular disease, baseline endoscopy scores, race, and H. pylori status
(serologic test). Patient demographics were not given on tobacco use, aspirin use and alcohol
use.

ii. Patient disposition: 1215 patients were enrolled in this study but protocol changes limiting the
study to only patients with OA (and excluding hip patients) symptomatically involving the knee
dropped the efficacy cohort down to 1192 but the endoscopy cohort remained at 1215. Each of
the four groups contained between 226 to 252 patients. 384 or 32% patients withdrew from the
study (24% due to lack of efficacy and 8% due to adverse events).

The number of patients endoscopically evaluable was ultimately even smaller. Twelve week
ulcer data are available for 104 or 42% of placebo, 159 or 62%- 50mg b.i.d. celecoxib, 152 or
64% of-100 mg b.i.d celecoxib, 146 or 62% of - 200mg b.i.d celecoxib and 134 or 58% of
naproxen 500mg b.i.d participants.

All ulcers identified at any point during the study are carried over to the end of study to give
crude ulcer rates.

iii. Serious UGI Adverse events

All such described events were reviewed case by case. Only one case was felt by this reviewer
to be related to any of the study drugs. The clinical summary is found below as it appeared in
the submission:

(from text of study021)
Patient No. US0004-0662 DER 970723-CL499 (Abdominal Pain, Gastritis, Gastric

. Ulcer, Ileus) was a 49 year old female with a history of OA, ulcer, and nerve problems.
The patient was enrolled into the study on 24 April 1997 and randomized to receive
SC-58635 200 mg BID. After 79 days of treatment the patient was hospitalized with
stomach pain and distention and was discharged two days later. The Week 12 endoscopy
was performed the following day and revealed hiatal hernia and diffuse gastritis with
small 0.2 cm gastric ulcer without active bleeding (endoscopy report says ‘not sure about
the ulcer’ but later confirmed presence of ulcer). The patient started famotidine the same
day. A follow-up visit on 21 Sept 1997 included the following diagnostic tests: an
unremarkable chest x-ray; an x-ray of the abdomen that suggested a localized ileus in the
mid-abdomen; CBC with differential, PT/PTT, creatinine kinase, cardiac troponin 1,
urinalysis, amylase, and lipase were normal. Chemistry profile was normal except for
low potassium of 3.5, elevated calculated globulin of 4.1, and elevated lactic
dehydrogenase of 242. Concomitant medications included albuterol, nifedipine,
gabapentin, sertraline hydrochloride and trazodone hydrochloride. The patient completed
the study and according to the study coordinator is “feeling much better.” The patient has
recovered. The Investigator determined there was a probable association between the
event and the study medication and the Searle Medical Monitor was uncertain regarding
the possibility of a relationship with study medication.
(end of text of study 021)

The endoscopy reports on this patient were reviewed. The baseline endoscopy revealed 6
erosions in the pyloric area. The remainder of the examination was totally normal. The week 12
endoscopy that occurred during the hospitalization for this adverse event revealed the gastric
ulcer noted above. This was a new finding in addition to the gastric erosions seen at baseline. In
addition the duodenal endoscopy revealed three new erosions not present during the baseline
. exam. The small size of the ulcer (under 3mm) technically excluded this patient from qualifying
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iv.

NDA 20-998

as having developed an ulcer in this study protocol. This reviewer found it striking that this
event was not felt to be definitely or likely related to the study drug by the Searle monitor.

This reviewer concludes that there was one “serious” UGI event related to a study medication:
celecoxib. No clinically significant UGI events, as defined by the protocol occurred during this
study. One patient death occurred during the study. This death occurred due to complications
following surgery for a gangrenous gall bladder and is felt unrelated to the study or study
medication

Endoscopy APPEARS THIS WAY ON ORIGINAL

Data validation

An audit of the endoscopy source documents and coding sheets was conducted to validate the
endoscopic data. Reports from 516 patients out of the 1193 patients enrolled in the study were
reviewed. This included 10% of all patients enrolled and all withdrawn patients. A total of 942
reports were reviewed. 5% of reports were missing either the source document or the case report
form for auditing. In 3% of the reports reviewed there were coding discrepancies. The majority of
these discrepancies involved extrapolation by the coding person of imprecise reports. The coding
sheet and study protocol required quantitating the number of erosions present. One of the endpoints
of the study was the overall endoscopy score as defined earlier in this review. The source
documents for endoscopy were not standardized and each endoscopist dictated or hand wrote their
reports. In 18 cases the endoscopist did not quantify the number of erosions. Terms such as “a few”,
“several” or “multiple” were used. This coding process made it necessary for the coders to
extrapolate to an absolute number in order to complete the case report forms. This makes the data
on endoscopic score difficult to interpret accurately. Two cases of miscoding were identified where
ulcers were noted on source documents but transferred to the case report forms as erosions. One of
these was in the placebo group and one was in the naproxen group. This represents a 3% (2/69 total
ulcers identified) error rate assuming that this audit is representative. The blinded nature of this
study mitigates these flaws to some extent. There is no apparent pattern of miscoding and no study
is without human error. There are no standards of acceptable error rates in clinical trials.
Endoscopic measuring devices and video endoscopy may have been helpful in resolving coding
questions that arose after the endoscopies were completed. A complete audit of all endoscopic data
could be requested although the data are now unblinded. Correction for the uncovered errors is also
possible although the incomplete nature of the audit leaves other possible errors uncorrected and
adds a potential bias since the audit included all withdrawals and only 10% of completed patients.
The errors as identified do not change the significance of the study results. The least confounding
management of this issue is to note the results of this audit for future consideration and assessment
of these studies. Future studies would benefit from the use of photographic aids for all endoscopies
as well as measuring devices when size of a lesion is relevant. Careful attention by the endoscopists
to the details required by the protocols would also improve the accuracy of data collection.

APPEARS THIS WAY ON ORIGINAL
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Endoscopy results BEST POSSIBLE
. Table 4 (from study 021)
TABLE 33
GASTRODUODENAL ENDOSCOPY RESULTS
PART 1 OF 7: NUMBER OF PATIENTS WITH ENDOSCOPY PERFORMED BY TIME INTERVAL
INTENT-TO-TREAT COHORT (ITT) - KNEE AND HIP PATIENTS
PLACEBO SC-58635 SC-58635 SC-58635 NAPROXEN
50MG BID 100MG BID 200MG BID S00MG BID
(N=24 (N=258 =239) (N=237) (N=233)
No Ulcer Ulcer No Ulcer Ulcer No Ulcer Ulcer No Ulcer Ulcer No Ulcer Ul cer
Study
Days
WK2 63 1 30 2 30 1 25 2 19 2
(2-28)
WK6 37 1 32 3 34 3 40 2 34 10
(29-76)
WK12 102 2 156 3 148 3 137 9 112 22
(77-91)
(>91) 10 2 7 0 8 9 5 9 11 9
TOTAL 212 5 225 8 220 7 208 13 176 34
BEST POSSIBLE Table 5 (from study 021)
B8C-5863% CONPARATIVE EFFICACY AND UGI SAFETT VS MAFROXEN LN OA
249-96-02-021
sAMLE 33
CASTMDUCDENAL ERDOSCORY BESETS (a)
. FART 2 OF 7: AMALYSIE DF CWUDE ULCER RATE
INTENT-TO-PHRA® COHORT (ITT) - KMEE AND MIP PATIEWTS
rLACHED =:-50ES ac-58635 BC-58615 maFRaxEm
5009 BID 100085 BID 20040 DID 5000 BID ovemaLL
(W 247) (M= 258) (W= 239) (M= 237} (N 233) P-VALUE (¢)
wEEX 12
CXODS TICER RATE(s): : <D.001
0 DLCER 102¢ 963} 156 95%) 148{ 954) 137¢ sm 112 77%}
TRt 9( %) T4 8 13¢ 9% 34( 228}
OMKSOWM {WITHDUT ENDO/WITE KDO}  141( 41/100)  94( 32/ 62)  B4{ 20/ §4)  97¢ 21/ €5}  87( 24/ 57
PDRAL
CROUR ULCER RATR(D): «<0.001
w0 VLCER 212( 948} 225 M) 2204 W) 208 94%) 176( 848}
ULCER s 2%} TEEY! 7 3w 13t 6%} 341 163}
TIOWRM (WITBOVT BUO/UITE ENDC)  36( 34/ €}  28( 2%/ O) 124 127 O)  18( 16/ & 23( 23 @)
p-VALURS POR TREATMEMT COMPARISOMG [d} 1
10«-:3» :oo-;am sau:m :.oo-:nn :mm z«-;m WIIm ARG VAR  KAFROKIS
PrACERO raceio  pracEso s BID S B 100 21D pacEso s AID  1e0Mo BID 2000 215
WEEK 12 : 0.781 6.7 M 0.992 0.204 623 0.01  <0.401 <0.001 <0,001
YOO - 0.682 0.0m 0.472 0.983 a.168 om «0.801 <0.601 <b.081 <8001
(a) No wlcer: dn the visit window withoet ulcer;¥lcer: wicer dstected prior te or withis the vieit window:
Uolmow: other caves; Wimdow 10 (+/-) 7 dsys of the scheduled time

(bbmd—:h!mlm:—ltof—d:ptl-t
(a) Cook Hantel-itn 1 test of i
mmi&ummmn‘mmm
{d) Cochan 1 test of ¢
‘unimown‘ patients sre macluded fraom tha analywis

APPEARS THIS WAY ON ORIGINAL
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BEST POSSIBLE

Table 6 (from study 021)

TABLE 34
GASTRIC ENDOSCOPY RESULTS (a) (b)
PART 1 OF 10: MEANS AND FREQUENCY DISTRIBUTION

INTENT~TO~-TREAT CORORT (ITT) - KNER AMND EIP PATIENTS

PLACERO SC-58615 sc-58635 8C-58635 NAPROXEN
S0MD RID 10043 3ID 200MG BID S00MG BID
(W= 247) (M= 258) (= 23139} (¥= 237} (= 233) P-VALUE (c}
WEEK 12
N, MEAR (STD DEV) 106,1.2 {(1.82) 164,1.1 (1.92) 155,1.3 (1.87) 148,1.4 (2.08) 141,3.1 {2.52)
FREQUERCY DISTRIBUTION <0.001
0 (N0 VISIBLE LESIONS) 68( 64%) 107{ €38} 88( 57%) 84 ( 57V} 41( 29%)
1 (1-10 PRYECHIAE} 6( 6%} 17¢ 10%) 19( 128) 16( 11%) 6t 48)
2 (>10 PETBCEIAE) 2( as) it aw) 30 2w 6( 4%} 4¢ 38)
3 {1-5 EBOSIONS) 22( 218} 21{ 13%) 30( LIY) 22¢ 15%) 31( 228%)
4 {6-10 EROSIONS) 2( 2%) 2{ 18) St 3w 7( 58%) 16{ 118)
5 {11-25 EROSTONI)} 2( 2w) 5¢( 3s) 1( <1W) 2( 1w) 17( 128)
6 (»25 EROSICONS) o( o8) 1{ <18%) 1( «Ay) 1{ <19) 1( <1%)
7 (ULCER) 40 4%} 8( 5%) 7( SW) 10¢( 7%) 25( 18%)
UMENOWS 1a M 84 89 9

P-VALURS FOR TREATMENT COMPARISONS {(d):

100MG BID 200G BID 50NG BID 100mG BID 200MG BID 200M3 BID NAPROXEN NAPROXEN NAPROXEN NAPROXES
vs. vs. V8. vs. vs, vB. Vs, V8. V8. -
PLACREO PLACEBO PLACEBC S0MC BID SOmG BID 100MG BID PLACEBO 50uG BID 100MG BID 200MG BID

0.338 0.438 0.99% 0.208 0.298 0.862 <0.001 <0.001 <0.001 <0.001

(a) The last cbservation carried forward approach is used for known ulcer only

(b) Score ranged from 0 (oo visible lesions) to 7 (ulcer)

{¢) Coch Mantel-Ha 1 test of overall canparison stratified by baseline status {p-value from Row Mean Scores Diffex)

’ ' patients wers excluded

(d} coch Mantael 1 test of treatment comparison stratified Ly baseline status {p-value from Row Nean Scores Diffar)
TUNKEOUMN patients wers excludad

These data display a significant difference in ulcer rate and overall endoscopy score between naproxen and
all three doses of celecoxib. Survival analysis revealed a higher 12 week and cumulative ulcer rate than did
the simple analysis noted in table 5. Based on a survival analysis the gastroduodenal ulcer rates are 5.6%
for placebo, 8.1% for celecoxib 50mg 5.1% for celecoxib 100mg and 12.4% for celecoxib 200mg and
33.8% for naproxen. Refer to table 7. The study design did not power the data to pick up statistically
significant differences in ulcer rates among the different doses of celecoxib and compared to placebo. Even
with this underpowering effect, the difference between placebo and the celecoxib 200-mg group almost
reached statistical significance. The absolute difference in final crude ulcer rates between placebo and
celecoxib groups 50-mg, 100 -mg and 200mg doses was 50%, 50% and 300% respectively. Combining
celecoxib groups the final ulcer rate was 4% (or 200 % higher than the ulcer rate in placebo). The trend of
higher ulcer rates in the highest dose celecoxib group seen in this study is not a pattern seen in other

studies.
SAMLE 13
QRAITRODUODEEAL ENDOICOPY RESULTS
FART ¢ OV 7: CIBARATIVE WCER RATS BAGED OF KAFLAN-MEIER EST am T 80M

DFFENT -TO-FHEAT COHCRT (IFP) - IOEC NID NIP PAMYTENTS

PLACERO &C-S863S BC-58635 aC-5863S SAFROXEN
505 2ID 16 BID andaa RIT 5o BID
4= 247} (M= 258) o= 237} (M= 237) = 233} P-VALUE (a8}
RME BASKD ON KAFLAN-MEIER ESTINATES (b)
WesE 12 5.6% 8.1% 5.1% 12.4% 3.0 «<0.091
P rom [ AT wmxX 12 {a)

100M0 BID 200MG BID S#MG BID 10083 BID 20000 BID 3200M0 BID MAFRCAEN JNAPROKEN FAPROXEN  MAPROXEN
vs. . . ve. vs. V8. V&, va. V3. V8.
PLACEBD PLACKS0O PLACEBD S8ma BID SOMG XITD 100M0 RID PLACKBO Sa1 BID 108ma BID 200M0 RID

0.8616 0.069 0.46¢ 0.881 0.186 .157 <9.001 <8 . 001 «<0.001 0.002

{(a) From Log-ramk tast
(b} Rates were read at the time poiat right aftexr day 91 from the Replaa-ieier cwrve. Time t0 event is censored at day I1
12 cor it was performed atter day 91

9 DRAF




NDA 20-998
Page 20

BEST POSSIBLE
. Table 8 (from study 021)

GASTRIC ENDOSCOPY RESULTS
PART 6 OF 10: PREQUENCY DISTRIBUTIOM BY H. PYLORI STATUS AS DETERMINED
BY BOTH THE PLEXSURE AND CLO TESTE (a) (b)

INTENT-TO-TREAT COHORT (ITT) - KNEE AND HIP PATIENTS

PLACERO 5C-58635 SC-5063% SC-58635 NAPROXEN
SOMG BID 100MG BID 200MG BID 500G BID

(B= 247) {¥= 258) (= 239) (N= 237) (M= 233)
FREQUENCY DISTRIBUTION POSITIVE EWGATIVE POSITIVE MNEGATIVE POSITIVE HEGATIVE POSITIVE MEGATIVE POSITIVE NEGATIVE
WEERK 12
0 11( 618) 47( 66%) 22( S58) €2( 6€7%) 16( 64%) 55( 568} 15( 47%) 55( 638} 13( 368) 8( 23
1 2( 1) 2¢ W) 7( 188) 7( 8%) 1( 4ay) 13( 13%) 3( MW a( 9%) 1{ 3%) 5( &%)
2 o( o) 1{ 1%) 1( W) 2 2N c¢ 0%) 3¢{ 3y a( &y} 2{ 2%) 2( W) 2{ 39)
3 20 118)  17( 248) S 138)  13( 148) 6( 248) 16(.168) 6( 19%) 12( 1&W) S( 14%) 232( 28%)
4 1( 6%} 1{ 1%) 1( 3%) 1( 18} 2( 8%) 2{ 2%) 2( 6%) 5{ 68) 1{ 3% 11( 14%)
S or o%) 10 1y) 3( 8%) 2¢ 2%) o( 0%) 1{ 1%) o{ o%) 10 1) 40 11%)  11( 14%)
6 o ow) o( o) 0( o%) 1( 1) 0( ow) 1{ 18) 1{ 3w o( 0o%) of 0%) o( 0%)
7 2( 11y 2( 2y) 1( W) S( S%) o{ os) ") 3¢ W) 40 5%) 10( 2B%) 1l( 14%)
TOTAL 18(100%) 71(100%) 40(100%) 93(100%) 25(100%) 98(1008) 32(100%) 87({100%) 36(100%) 80(100%)
©-VALUE FOR H, PYLORI RFFECT ON ENDOSCOPY SCORE FROM AMOVA (C): 0.230
D-VALUE POR H. PYLORI BY TREATMENT INTERACTION PROM ANOVA (4): 0.267
rmmu.mmmmwmmm(o): 0.190

(a) The last observation carried forward approach is used for nown ulcer only

{b) Positive (negative) patients should test positive (nsgative) by both the Flexsure and CLO tests. In all other caged,
including missing test result or missing endoscopy. patients are categorized as unknown which resulc in removal from
the K. Pylori effect analysis

(c)} From Analysis of Covariance modal with Creatment, center and H. Pylori as factors and Basaline value as covariate,
patients with unknown endoscopy are excluded

(4) From Analysis of Covariance model with factors treatment, center and H. Pylori and H, Pylori by treatment interaction
as factora and Baseline value as covariate, 'UNKNOME' patients are excluded

(e} From Coch -Mantel 1 test stratified by Baseline status and treatment (p-value from Row Mean Scores pDifter),

BEST POSSIBLE Table 9 (from study 021)

GASTRIC ENDOSCOPY REBSULTS
PART 7 OF 10: COMPARISON OF H. PYLORI POSITIVE VS. H. PYLORI NEGATIVE AS DETERMINED BY BOTH THE FLEXSURE AND CLO TESTS (a)
WITHIN EACH TREATMENT GROUP

INTENT-TO-TREAT COHORT (ITT) - KMEE AND HIP PATIENTS

PLACEDO 8C-58635 SC-58635 9C-5863%5 NAPROXEN
50M3 BID 100MG BID 200MG BID S00MG BID
(R= 247) (N= 258) (M= 2319) (W= 237} {®= 233) p-VALDR (d)
WEEK 12 CRUDE ULCER RATE BY H. PYLORI STATUS: 0.334
POSITIVE 11.18 ( 2/ 18) 2.5% ( 1/ 40} c.0% ( 0/ 2%5) 9.48 ( 3/ 32) 27.8% (10/ 36)
NEGATIVE 2.88 (/1) 5.4% ( 5/ 93) 7.1% { 7/ 98) 4.6% ( 4/ 87) 13.8% (11/ B8O)

P-VALUE POR MITHIN TREATMENT DIFPERERCE (b)

0.213 0,349 0.160 0.360 0.093

WEBK 12 OBSERVED MEAN GASTRIC SCORE BY H. PYLORI STATUS:

POSITIVE 1.4 .3 1.1 1.8 3.2
NEGATIVE 1.1 1.1 1.4 1.2 3.1
P-VALUE POR WITHIN TREATHENT DIFFERENCE (C)

0.582 0.921 9.749 0.013 0.86%

(a) Positive (negative) patients should test positive {negative) by both tba Flexsure snd CLO tests. In ell otber cases,
the patients are excluded from the H. Pylori effect analysie
(b} Prom Cochran-Mantel-Boenszel test stratified by baseline score, performed within sach treatment (p-value from Row Mean Scores
Differ), patients with unknown endoscopy are excluded
(c¢) Prom Analysis of Covariance model with treatmemt. centex, 8. pylori and E. Pyloxri by trea i tion as f B
and Baseline valus as covariate, patients with unknown eodoscopy 6rs excluded
(d) Overall H. Pylori effect on ulcer rate from Cochran-Mantel -Haenszel teost stratified by Baseline score and treatment
{p-value from Row Mean Scores Differ), patients with unknown endoscopy are excluded

Interestingly, H. Pylori status did not have any statistically significant influence on the ulcer incidence in
any group. While one could analyze tables 8 and 9 above to look for trends, the results from the other
endoscopic studies do not support the suggestion of a statistically significant relationship between ulcer
. rates in this submission and H. pylori status based on serology or the concordance of serology and CLO
testing or CLO testing and histology. It is unclear if this is due a true lack of correlation between H.pylori
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infection and NSAID or non-NSAID related ulcers in this population. The large effect of naproxen and the
small size of the endoscopy cohorts may obscure a true effect. There could be methodology issues as well.
. The issue of H. pylori infection and ulcer rates in this study will be discussed later in this review.

The data on aspirin use is summarized in Table 10. There appears to be a relationship between aspirin use
and ulcer incidence in the placebo group and in the celecoxib 50mg and 200mg groups. No relationship
was seen in the celecoxib 100mg dose and the naproxen groups. The nonagressive approach employed in
this study to elicit a history of aspirin use may have resulted in inaccurate information. Review of the other
12-week endoscopic studies also reveals inconsistent results. Study 22 revealed no relationship between
aspirin use and ulcers in the celecoxib groups while all 37 ulcers in the naproxen group occurred in the non-
aspirin group (37/194) and 0/16 patients on naproxen and aspirin had ulcers. Study 062 revealed the
anticipated relationship between aspirin use and ulcers in all groups (either as a trend or statistically
significant relationship). Study 071 revealed no apparent meaningful correlations. Study 041 did not
provide such data for analysis since no aspirin was allowed in that protocol. This reviewer suspects lack of
statistical power accounts for the results above findings: however with the new molecular entity celecoxib
and its asserted cyclooxygenase selectivity; a true biologic phenomena may be missed when considering

the effects of concomitant aspirin (or NSAID) and celecoxib usage. This issue will be addressed later in
the review.

Table 10 (from study 021)

BEST POSSIBLE
TARLE 33

GAITRODUODENAL ENDOSCOFY RESULTS
FARY 7.1 oF 7: COMPARIEOM OF PATIENTS WED UTSED ASFIRIN V8. NOT
UITHDN BACH TREATMEMT OACDP

DUTERT-TO-TREAT COBORT (ITT) - KT AND NIP PATIENTS

PLACERO -50635 8c-586315 8C-59635 HAMOZIEN
S@NG BID 1008¢ BID a0emi BID $0UMa BID
(-247) (n-298} {W=-239) (X=237) (W=233) P=VALUE (b)
HEEK 12 CRITDE UICER BAMIER BY STATUS: 0.136
AEPIRIN 14,39 { 2/ 14) 15.8% { 37 19} 4.8% ¢ 1/ 21) 26.8% { 5/ 2&) 16.7% [ 5/ 30}
WOT USE ASPIRIN 2.28 [ 2/ 92) 3.48 { 5/145) 4.5 ( €7134) 6.3% ( 0/126) 25.08 (29/116)
P-VALIE DX oo mi{a) 0.012 0.041 8.927 0.05¢ a.358
FPDMAL CRODE ULCER RATR BY STATUS: 0.058
VSR ASPIRIR 6.18 ( 2/ 33) 10.78 4 3/ 201 3.28 ¢ 1s 31) 18,20 ( S/ 33) 23.98 ( %/ 36)
ROT USEH ASPIRIN 1.6% [ 371B¢) 2.4% { 57205} 3.1% ¢ €/19€) 4.3k ( B/188) AE. 7R (187174}
p-VALUE POR WITHIN TREATMEMT DIFPFERENCE(a) 0.086 D.050 9.941 0.036 0.743

(&) Coch 1 1 test stratifiod by baseline, perfozmed within each treatmant (fxom Row Wesn Score Differ)
(b} Overall sffact on ulcar rate from {38 test stratifiad by baseline and trestmant (from Row Mean Scors Mffer)

Data were provided on the correlation between ulcer incidence in all groups and previously identified risk
factors. These risk factors included age, cardiovascular disease, prior GI bleeding, prior ulcer disease, and
prior GI intolerance to NSAIDs. Interestingly, the current study did not reveal the same relationships
except in two instances. Cardiovascular disease did statistically correlate with gastric ulcer in the naproxen
group while trending in the celecoxib 200mg. group. A history of ulcer disease statistically correlated with
duodenal ulcer incidence in the celecoxib 200mg group and trended in the naproxen group.

vi. Summary: In study 021 celecoxib usage was shown to be associated with a
statistically significantly lower ulcer rate at all doses employed than naproxen
500mg. Celecoxib usage was associated with a higher ulcer rate than placebo.
The magnitude did not reveal statistical significance. None of the studies in this
submission were powered to reveal statistically significant differences between
celecoxib and placebo. One serious UGI adverse event occurred in the study. This
was in the celecoxib 200mg bid group.

C. Study 022: A multicenter, double blind, placebo controlled, randomized
comparison study of the efficacy and upper gastrointestinal safety of
. celecoxib 100mg, 200mg and 400mg b.i.d. and naproxen 500mg b.i.d. in
treating the signs and symptoms of Rheumatoid Arthritis :
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1. Study objectives: (From study 022 text)

. Primary Objectives

The primary objectives of this study were to:

1. Compare the efficacy of celecoxib 100 mg, 200 mg, and 400 mg BID with
placebo in treating the signs and symptoms of RA;

2. Evaluate the UGI safety of celecoxib 100 mg, 200 mg, and 400 mg BID
versus naproxen 500 mg BID and placebo in patients with RA; and

3. Evaluate the safety of celecoxib 100 mg, 200 mg, and 400 mg BID for 12
weeks in patients with RA.

Secondary Objectives

The secondary objectives of this study were to:

1. Compare the efficacy of naproxen 500 mg BID and placebo in treating signs
and symptoms of RA; and

2. Compare the efficacy of celecoxib 100 mg, 200 mg, and 400 mg BID with

naproxen 500 mg BID in treating the signs and symptoms of RA.
(end of study text)

2. Study design:

The study design was similar to study 021with modifications appropriate for the differences between
rheumatoid arthritis and osteoarthritis. Most importantly, patients were enrolled while on multiple

. medications including corticosteroids, methotrexate, penicillamine, azothioprine, gold, antimalarials
and sulfasalazine as long as the doses were stable over greater than a month and changes were not
made during the study period. The same administrative changes related to defining endoscopic
evaluability were made as noted in the review of study 021. The current study was concluded less than
two months after the changes. Endoscopic criteria used in this study are outlined in study 021.

The higher dosage regimen included in this study (400mg b.i.d.) for celecoxib may allow for a better
assessment of possible dose related trends seen in 021; assuming that the different study population
does not impact on pathophysiology of NSAID related ulcers. The chronic inflammatory process
involved in Rheumatoid Arthritis and concomitant medications may or may not increase susceptibility
of patients to NSAID related ulcers. Comparisons between celecoxib and placebo will be particularly
interesting and informative in relation to the type of arthritis.

3. Results
i. Demographics:

Patient groups were comparable in regards to age, sex, history of NSAID intolerance, history of
gastroduodenal ulcer, history of GI bleed, cardiovascular disease, baseline endoscopy scores,
race, and H. pylori status (serologic test) and concurrent use of DMARD:s as outlined in the
protocol. Similar to study 021, patient demographics was not given on tobacco use, aspirin use
and alcohol use.

ii. Patient disposition: 1149 patients were enrolled. 61% completed the study with 345
withdrawing due to lack of efficacy and 65 withdrawing due to adverse events. Only 43% of the
231placebo enrollees, 61% of the 240 celecoxib 100-mg b.i.d.enrollees, 61% of the 235
. celecoxib 200-m b.i.d.enrollees, 58% of the 218 celecoxib 400mg b.i.d and 60% of the 225
naproxen treated patients had endoscopy data from the final 12th week of the study.
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iii. Serious UGI events:
There were no deaths, or serious UGI adverse events related to the study medication or
clinically significant UGI events in this study.

iv. Endoscopy Results:

Table 11, 12, 13 provides clear evidence of a difference between the study groups in
endoscopic parameters. There is a statistically significant higher gastroduodenal ulcer rate
in the naproxen group compared to all other groups. The lack of significantly higher
endoscopic scores or ulcer rate with the 400mg dose of celecoxib is of special note. The
placebo and celecoxib study groups were not statistically different from one another. As in
study 021, there was a slightly higher gastroduodenal ulcer rate in the celecoxib groups
compared to placebo. Compared to placebo, the celecoxib 100mg, 200mg and 300 mg
groups had a 100%,50% and 100% higher final ulcer incidence. Combining all celecoxib
groups and comparing them to placebo the risk was 80% high in the celecoxib treated
patients (4/200 or 2% vs. 23/639 or 3.6%). Unlike study 021, the survival analysis reveals
a divergence from the crude rate for the celecoxib and naproxen groups but not placebo
group. The rates based on survival analysis are more than double the crude rates of
cumulative ulcers at 12 weeks. To some extent this reflects the study design whereby only
symptomatic ulcer would be picked up early and all asymptomatic ulcers were only
identified at the end of the study. This would suggest that celecoxib associated ulcers are
less symptomatic (similar to what is known about NSAID related ulcers) than ulcers in
patients not on any therapy. It is unknown whether an addition physiologic effect is
causing the higher ulcer rates in the survival analysis. The fact that both celecoxib and
naproxen reveal higher survival rates than the placebo group would suggest a lack of true
equivalence between celecoxib and placebo when it comes to UGI toxicity. Since study
021 did not reveal this survival analysis effect, these conclusions are speculative. The
. studies are consistent however, in their differing ulcer rates for celecoxib and placebo.

Table 11 (study 022)

BEST POSSIBLE
TABLE 33

GASTRODVOOSAL ENDOACOPY RESULTS {u)
PAXT 1 GF 7: AKALYSIB OF CRTDE ULLCER RATE

INTENT-TO-TREAT CONCEE (ITT)

PLACEBO ac-58615 ac-5B63S sc-5863% FAFPROXEN

10040 BID 200M3 BID 4900 BID 5S¢ 31D OVERALL
M= 231} (e 248) [B= 235) (e 217} M= 235} P»-VALUR (¢}
WK 12
CRUTE (BCER RATR(a) <0.001
N0 ULCER 95¢ 95%) 139( 4%} 139( 963) 1224 »48) 101¢ 74%)

ICER 44 4%) a0 <8} 61 W) ¢t 6%) 36¢ 2¢8)
OEENDME (WITNOUT KESOO/WITW EMDO) 132( 26/ 96} 92( 22/ 70} sO( 20/ €2} $7{ 247 £3) W 212/ €6}

FOUL
CROTR DLCER RATE(DL): <0.001
oo TILER 196¢ 8%} 214 ( 968} a13{ W) 189{ 96%) 171¢ €ak)
pepiy 4 2w TSt HEE! "o 37¢ 180
B (WITWOUT KNDOAITM DWO) 3¢ 31/ ) 17( 17 &) 16( 18/ ©) 200 20/ ©)  13{ 13/ O}
P-VALUES POR TARMDMRNT OOMPARTISCNA tays
200MG BID 460G BID 1648 BID 2000 BID 400WC BID 40C0MC PID IAFROKEN JAFROXEN FAPROXEN  HWAFRCEN
vs. vE. va. va. va. ve. va. va. va. vs.
PLACERD PLACERD PMACERO 10000 RTD L0GMA ATD 2803 RID PLACERO 106Ma RID 200M3 BID 400MS BID
wesx 12 0820 e.434 e 0.5% 0.8 9,666 <0.001  <0.001  <0.000  <0.001
PINAL 0.539 8.239 6.30¢ 0.52¢ D.366 #.542 «@8.001 «<0.801 <D.001 <0.001

{a) Mo ulcer: smdoscopy pecfommed withia the Visit window withowt ulcer;Ulcer: ulcex detectad prior to or within the visit window;
nknawm: other ceses: Window is (+/-} 7 days of the schednled time
(b) Based om the final endoscopy resmlt of esch patiemt

(c) Coch Hantel 1 teat of overall comparison stratified by Deselime status (D-valwe from Bow Meem Scores Differ),
wniaown ' patients axe excladed (rom the amalyvis
(d) - -iatal 1 teat of trmstment comparisom stratifisd by besalina stxtme (p—valua from Row Mean Scoraa Differ},

‘wnkmowa' paticats ore excluded from the soalysis
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Table 12 (study 022)

BEST POSSIBLE
TABLE 34

GASTRIC EMDOSCOPY RESULTS (a) (b)
PART 1 OF 10: MEANS ARD FREQUENCY DISTRIBUTION

IMTENT-TO-TREAT COHORT {(ITT)

PLACEBO 8C-58635 SC-58635 8C-58635 EAPROXEN
100MG B3ID 200MG BID 400G BID 500MG BID
(%= 231) (M= 240) {N= 235) (N= 217} {N= 225} P-VALUE (c)
WEEK 12
N, MBAN (5TD DEV) 99,1.0 (1.71) 147,1.0 (1.75) 144,0.9 (1.65) 130,1.1 (1.89) 134,3.3 {2,53)
FREQUENCY DISTRIBUTION <0.001
0 (MO VISIBLE LESICHS) 60( 61%) 93( 65%) 96( 67%) 81( 62%) 30¢{ 22%)
1 {1-10 PRTECHIAR) 141( 149) 19( 13%) 16( 11%) 18¢{ 148%8) 12( 9%)
2 (>10 PETECHIAE} 6{ 6%) a( 1w 40 3W) 2( 2v) 6( 4%)
3 {1-5 EROSIONS) 12¢ 13%) 21( 14%) 18( 13%) 17¢( 13%) 31¢ 23%)
4 (6-10 EROSIONS) ot 0%) 2¢ 1W) 3t 2%) 4¢ 3%) 14( 10%)
5 (11-25 EROSTIOMS) 4( 4ay) 2{ 1wv) 3 ay) o{ ow) 10( 7%)
6 (>25 BROSIONS) 0{ 0%) o( 0%) o( 0%) 1{ <1%) 2¢ 1w)
7 (UICER) 30 3w) §( 4%) 40 3%) 7L 5%) 29¢ 22%)
UNKNOWN 132 9 L 28 87 21

p-VALUES PFOR TREATMENT COMPARISONS {(d):

200MG BID 400MG BID 1003 BID 200MG BID 400M3 BID 400MG PID NAPROXEN RAPROXEN NAPROXEN NAPROXEN

vs. vs. Vs, vs. vs. Vs, vs. vs. vs. vs.
PLACEBO PLACEBO 100MG BID 100M3 BID  200MG BID  PLACEBO 100MG BID 200M5 BID  400MG BID
0.452 0.746 0.605 0.885 0.752 0.877 <0.001 <0.001 <0,001 «<0.001

{(a) T™he last cbservation carried forward approach is used for known ulcer only

{b) Score ranged from 0 (no visible lesiona) to 7 (ulcer)

{c) Coch: Mantel -} teat of overall cooparison stratified by baseline status (p-value from Row Mean Scores Differ)
UNIOIOWN’ patients were excluded

{d) Cochran 1 1 test of tr {scn atratified by baseline status (p-value from Row Mean Scorea Differ)

srmewenamel __&dmbm srmmm —meY..dod

. Table 13 (from study 22)

BEST POSSIBLE

TABLE 33
GASTRODUODENAL ERDOSCOPY RERSULTS
PART 1 OF 7: NUMBER OF PATIENTS WITH ENDOSCOPY PERFORMED BY TIME INTERVAL

INTENT-TO-TREAT COHORT (ITT)

PLACEBO $C-58835 SC-58635 SC-58€35 NAPROXEN
100MG BID 200MG BID 400MG BID S500MG BID
(N= 231) (H= 240) (N= 235) (8= 217) {(N= 225)

NO ULCER ULCER NO ULCER ULCER NO ULCER ULCER NO ULCER ULCER NO ULCER ULCEE

swov oavs T e, e o e o e
WK2 (2-28) 64 1 31 1 28 1 28 0 27 8
WK6 (29-76) 32 1l 39 1 34 i 35 1 39 5
WK1z (77-91) 95 2 139 7 139 4 122 7 101 23
>91 5 o 5 ) 13 ¢ 4 o] 6 1
TOQTAL 196 4 214 L] 213 ] 188 8 173 37

Similar to study 021, there was no consistent pattern or relationship between H. pylori and gastric or
duodenal ulcer rate or endoscopic score in any of the study groups.

APPEARS THIS WAY ON ORIGINAL
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BEST POSSIBLE
GASTROMUOOENAL EMDOSCOPY RESULTS

PART S OF 7: COMPARISON OF . PYLORI DOSITIVR VS. H. PYLORI MBGATIVE AS DETERMTNFD BY BOTH THE PLEXSURE AND CLO TEYTS (a)
WITHIN BACH TREATMENT CROUP

Table 14 (from study 022)

INTENT-TO-TREAT COHORT (ITT)

PLACERO BC-58635 8C-58635 SC-59635 RAPROXEN
100G BID 2003 BID 40080 mID S00M3 RID
(e 231) (M= 240) (= 235) (W= 317} {N= 225) p-VALDR (c)
WERX 12 CRUDE ULCEE RATE EY §. FYLORI STATUS: 0.049

POSITIVE 4.98 [ 17 21 14.9% ( &4/ 37} 3.68 { 17 20) 11.8% ¢ 2/ 17) 38.9¢ ( 7/ 18)
BRGATIVE 5.8 [ 37 54) 5.7¢ ¢ 5/ %8} 3.3% { 37 %) 4.18 ( 47 87) 25.5% (257 99)
p-VALUE POR WITHIN TEKATMENT DIFFEREKE (D)

0.932 0.178 0.604 0.267 0.277

(a) Pozitive (negative) patients should test poaitive (oagative) by both the Flexsura and CLO tests. In all other cames,
the patients are excluded frum the E. Pylari effect anslysis

(b} Frem Cooh 1 tast stratified Dy Daseline soors, pertormed within each treatment (p-valua from Row Mean Scoras
Difter’, patients with uninown endoscopy are excluded

(c} Owvarall X. Pylaxi effect on ulcer rate fram C Mantal 1 tast stratified by Bameline score and treatment
(p-value from Row Wean Bcores Differ), patients with uninown endoscopy ara axcludad

Other historic risk factors such as history of cardiovascular disease, age, NSAID intolerance, history
of gastroduodenal ulcer and history of GI bleeding did not reveal any consistent statistical relationship
to the gastroduodenal injury.

In the placebo group there was a statistically significant relationship between gastroduodenal ulcers
and steroid usage. This relationship was not present in other groups. This is an interesting finding but
may simply be due to the baseline low placebo group ulcer rate. The lack of relationship in the other
groups sheds little light on the unresolved medical debate regarding the risks of ulcer disease
associated with the use of corticosteroids.

Table 15 (from study 022)

TABLE 33
GASTRODUODEMAL ENDOSCOPY AESUI/FS
PART 7.8 OF 7: COMPARISOM OP STEROIDE USE
WITHIN RACE TREATMENT GROUP

BEST POSSIBLE

INTENT-TO-TREAT COHORT (ITT)

PLACERD C-58635 sC-58615 SC-5B8635 NAPROXEN
100MG BID 200MC BID 400MG BID S00MG BID
(=231} Om240} (N=233) (N=217} (R=223) D-VALUEB (b)
WEER 12 CRDDR ULCEA RATR 3Y STATOS 0.345
STERQIDS USR - YES 11.4% ¢ 4/ 35} 4.8% { 3/ §2) 4.3% ( 2/ 46} 7T.3% { 3/ 41) 23.2% (14/ 48}
STEROIDE USE - NO 0.0V { 07 64) 7.08 { 6/ 85) 4.0% t &/ 39) S.6% ( S/ 89) 24.7% (22/ 89)
p-VALUE FOR NITHIM TREATMEN? OIFFERENCE(s) 0¢.008 0.474 0.796 0.990 0.549
VINAL CRUDE ULCER RATE Y STATIUS 0.221
STEROIDS USE - YES S.7% { 47 70} 3.38 { 3/ 95) 2.5% ( 2/ 19} 4.5% { 3/ 66) 22.4% (15/ €7}
STEROIDS USR - NO 0.0% ¢ 0/130} 4.7% { 6/128) 2.9% { 4/140} 3.B8% { 5/131) 15.4% (22/143}
P-VALUE VOR WITHIN TREATMENT DIFFERECE(a) 0.004 0.4 0.897 q.939 0.268

a) ¢ Mantal-Be

1 test stratified by baseline, performed within each treatment {from Row Mean Score Diffaer)

(b} Owerall effect on ulcer rete from CMH tast stratified by basaline and treatment (from Row Mean Scord rizfer)

Disease altering drugs did not otherwise show any statistical relationship to ulcer development

as shown in table 16.

APPEARS THIS WAY ON ORIGINAL
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Table 16 (from study 022)

BEST POSSIBLE ms-uomonmum;ng:con RESULTS
PART 7.9 OF 7: COMPARISON OF DMARDS USE

WITHIM EACH TREATMENT GROUP

IRTENT-TO-TRRAT COHORT (ITT)

PLACE®O 5C-58635 5C-58635 5C-5863% HAPROXEN
100MG BID 200M0 BID 400MG BID $00M3 BID
{M=231) (M=240) (#=235) (W=217) (N=235) P=VALUE (b}
WEEK 11 CRUDE ULCER RATE BY STATUS: 0.175
DMARDS USE - YES 3.08 € 1/ 33) 7.18 ( 4/ %6) 2.18 ( 1/ 48) 2.2% ( 1/ 46) 22.6% (13/ 53)
IMARDS USE - WO 4.5% ( 3/ 66) S.A% ( S/ 92) 5.28 ( 5/ 97) 8.3% ( 7/ 84) 28.6% (24/ 84)
p-VALDS FOR WITEIM TREATMENT DIFFERENCE(a} 0.837 0.915 0.409 0.236 0.348
FIMAL CRUCE ULCER RATE BY STATUS: 0.389
IMARDS USE - YRS 1.48 ( 1/ 6€9) S.18% ( 4/ 78) 1.3% (17 75) 1.6% ( 1/ 6€4) 15.6% (12/ 77)
DMARDS USE - WO 2.3% ( 3/131) 3.4% ( 5/145) 3.5% ( 5/144) 5.3% ( 7/133) 18.8% (25/133})
p-VALDR POR WITHIM TREATMENT DIPFEKENCE (s} 0.804 0.754 0.328 0.198 0.406

1 test stratified by baseline, performed within each treatment (from Row Mean Score Differ)
(b) omall. sffect on ulcer rate fram CMM test stratified by baseline and treatment (from Row Mean Score Differ)

Aspirin usage appeared to have an opposite effect on ulcer rates in placebo compared to the celecoxib
group. When reviewed in the light of the other studies in this submission, the data reveals no consistent
pattern. And will be discussed later in this review.

TAALE 33
GASTRODUODEMAL PNDOSCOPY ARSULTS
PART 7.1 OF 7: COMPARISON OP PATIENTS MHO USED ASPIRIN V8. NOT
WITHIN EACHE TEEATWRNT OROUP

INTENT-TO-TREAT CCHOET (ITT)

PLACIRO 2C-58635 £C-58615 SC-58635 MAPROXRNY
100G BID 200M0 BRID 400MG 31D 500MG BID
(W=231) {W=240) {W=233%) (R=217} (W=225) P-VALUER (b)
WEEK 12 CRUDE ULCER RATE BY STATOS: 0.155%
OBR ASPIRIM 9.08 { O/ 9) 0.08 { O/ 16) 13.3% ¢ 27/ 15} 11.18 { 1/ 5) 0.0% ( O/ 9}
WOT USE ASPIRIN 4.4% { &7 30} 6.88 ( 9/132) 3.1% ( 4/130} S.8% { 7s130) 23 1\ {38/128)
p=VALUE FOR WITHIN TREATMENT DIFFERENCR(a) 0.448 0.274 0.229 0.920
PINAL CRUDE GLCER RATE BY STATUS: 0.12%
OSE ASPIRIN D.0% { 07 16} O.08 { 0/ 23) 9.5% { 2/ 21} 6.7% { 1/ 15) 0.0% { 0/ 16}
WOT USK ASPIRIM 2.2% ( 4/1B4} 4.5% { 9/200) 2.0% ¢ 47198} 3.8% [ 7/162) 19.1% (37/194}
P-VALUE POR WITHIN TREATMENT DIVFZRENCE(a) 0.456 0.287 0.159 0.866 0.047

(a} dantal -Ha 1 test stratified by bmsslina, performed within each treatment {from low Hean Score Differ)
(D} Overall effoct of Ulcer rate from CMH Lost stratified by Dameline and treatmant (frcm Row Maan Scors Differ)

v. Summary: In this 12 week study of Rheumatoid Arthritis patients celecoxib at all dosage
regimens was associated with a statistically significant and clinically meaningful lower ulcer incidence
than naproxen. The ulcer rate was higher in all celecoxib groups than the placebo group. These
differences were not statistically significant. The study was powered to show statistical differences
between celecoxib and naproxen, not to compare placebo to celecoxib. The ulcer rate in Rheumatoid
Arthritis patients in all groups in this review was similar to the rate seen in Osteoarthritis patients
under similar experimental conditions in study 021. This similarity again suggests a lack of meaningful
risk associated with the use of DMARD:s and corticosteroids in these patients. The potential
relationship between ulcer risk and low dose aspirin will be a clinically important issue and will be
discussed later in this review.

D. Study 071: A Multicenter, double-blind, parallel group study comparing the
incidence of gastroduodenal ulcer associated with celecoxib 200mg b.i.d. with
that of diclofenac 75mg b.i.d. and ibuprofen 800mg t.i.d. taken for 12 weeks in
patients with Osteoarthritis or Rheumatoid Arthritis

. 1. Study objectives ( from the text of study 071)
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. Primary Objective
The primary objective of this study was to compare the cumulative
(up to12 weeks) incidence of gastroduodenal ulcers associated with
“celecoxib 200 mg BID with that of diclofenac 75 mg BID and
ibuprofen 800 mg TID in patients with OA or RA.

Secondary Objectives

The secondary objectives of this study were to:

a. Compare the short-term safety and tolerability of celecoxib 200
Mg BID with that of diclofenac 75 mg BID and ibuprofen 800 mg
TID in patients with OA or RA;

b. Evaluate the effect of Helicobacter pylori (H. pylori) status on the
Development of gastroduodenal ulcers;

c. Compare the effect of celecoxib versus diclofenac and ibuprofen on
Quality of Life (QOL); and
d. Compare the arthritis efficacy of celecoxib 200 mg BID with that of

diclofenac75 mg BID and ibuprofen 800 mg TID in patients with OA or
RA.

2. Study design: The study did not include a placebo group. It did include serial endoscopies at

baseline and weeks 4, 8, and 12. Unless stated otherwise methods were similar to
‘ studies 021and 022 inclusion and exclusion criteria were not identical to the
previous studies and are listed in table 19.

BEST POSSIBLE

Table 18 (reviewer’s table)
Inclusion Criteria Exclusion Criteria
1.  Been of legal age and consent: 1. Had been diagnosed with any other inflammatory
If female and of childbearing potential, been using arthritis or active gout:
adequate contraception, not been lactating and had a 2. Had an active malignancy of any type:
negative serum pregnancy test within seven days before | 3. Had been diagnosed with or had been treated for
the first dose of study medication : esophageal, gastric
3. Had a documented history of OA or RA of at least three Pyloric channel, or duodenal ulceration within 30 days
months duration: before receiving the first dose of study medication:
4. Had a functional capacity classification of I-1II at the 4. Had active GI disease(e.g.
baseline visit: inflammatory bowel disease or
5. Required chronic NSAID therapy in the opinion of the Barrett’s esophagus:
investigator: 5. Had received grater than or equal to
6. Provided written informed consent: 150 mg/day diclofenac or 2400

mg/day ibuprofen daily for arthritis
during the 30 days prior to the first
dose of study medication. Lesser

APPEARS THIS WAY ON ORIGI doses for less than Sdays/week were
allowed:

7.  Had an esophageal, gastric, pyloric
channel or duodenal ulcer at
screening endoscopy:

8.  Had a history of gastric or duodenal
surgery other than simple oversew:

9.  Had acute or chronic renal failure

Hepatic disease, or a coagulation
disorder:
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10. Had a clinically significant abnormal
screening ECG
11.  had abnormal screening lab
considered to be clinically significant
by the investigator:
12. Had a known hyypersensitivity to COX-2 inbhibitors,
sulfonamides or NSAIDs:
13. Had received or was scheduled to receive any other
investigational drug during the course of the study:
14. Had previously been admitted to this study

APPEARS THIS WAY ON (

The same protocol changes noted in the review of study 021applied to studies 071and 062 .
Prohibited medications during the study included NSAIDs other than study medication (low
dose aspirin equal to or less than 325 mg/day could be continued at the same dose regimen
during the study), anti-ulcer therapy, antibiotics used as therapy for H. pylori, anticoagulants,
anti-acids and antineoplastics (other than azathioprine or methotrexate used for RA patients).

Blinding was apparently accomplished despite the difference in dosing regimen between
ibuprofen and the other comparators. This meant including placebo tablets for all groups except
for those receiving ibuprofen so as to have a t.i.d. regimen for all patients. This did produce a
different dosage interval than other protocols. Both studies 071 and 062 included endoscopy at
0,4,8 and 12 weeks. This approach differs from the other 3 endoscopic studies and was intended
to define the risk over time of ulcers in the population groups studied. Endoscopic criteria and
were similar to those used in studies 021 and 022.

3. Results:

i. Patient demographics: Treatment groups were comparable with respect to age, gender, race,
history of GI bleeding, gastroduodenal ulcer, cardiovascular disease and NSAID intolerance.

Baseline endoscopy scores were comparable, as was H. pylori serology. Alcohol usage was
only ascertained in the medical history as the presence or absence of alcoholism. It is generally
accepted that alcohol intake is historically underestimated. This study likely underestimated
alcohol intake even further with the form of information ascertainment. Tobacco and alcohol
use was not part of the initial demographic analysis by the sponsor. At the request of the
reviewer, the sponsor did an analysis of alcohol and tobacco intake, individually and combined
by treatment group for both studies 071 and 062. The distribution of alcoholism and tobacco use
was similar between the three study groups. The data are presented in table 16. Although there
may be a slight confounding effect of alcohol it’s use is equally divided among the groups and
is not felt to represent a potential bias in this study.

BEST POSSIBLE Table 19
Cumulative 12 No alcoholism or Alcoholism No alcoholism Alcoholism and

week ulcer rates

tobacco use.

without tobacco
use

Tobacco use

tobacco use

Celecoxib 19/273 (7%) Y4 (20%) 5/78 (6%) 0/10 (0%)
Diclofenac 27/283 (11%) 1/12 (8%) 8/74 (11%) 0/8 (0%)
Tbuprofen 56/269 (22%) 277 (29%) 17769 (25) 3/9 (33%)

if. Patient disposition: A total of 1099 patients were randomized. The target enrollment of

720was exceeded by 66%. The stated reason was “because of an unexpectedly large
enrollment immediately prior to the last enroliment day. At the request of the reviewing staff,
an analysis of the UGI parameters for the first 720 enrolled patients was performed by the
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sponsor and revealed no meaningful difference from the larger enrollment analysis, .366, 387
and 346 patients were enrolled into the Celebrex, diclofenac and ibuprofen groups
respectively. Twelve-week evaluability data were available for 75% of celecoxib patients,
72% of diclofenac and 60% of ibuprofen participants.

iii. Serious GI adverse events
The sponsor noted three clinically significant UGI events, one in each study group . This
reviewer felt that only two cases warranted this definition. Case (US0381-3537), in a
celecoxib patient resulted in clinical bleeding (weakness, dizziness, black stool and an 8 point
drop in hematocrit) and the patient was withdrawn from the study. This patient was 82 years
old,S/P MI with a history of GI bleeding and gastroduodenal ulcers! The other two cases
(US0341-1280: on diclofenac and US0336-1272: on ibuprofen) involved less significant drop
in hematocrit and no symptoms or clinical signs of bleeding. Patient US 0336-1272 was
withdrawn from the study at the time of routine scheduled endoscopy due to the presence of
an active ulcer. Although the endoscopic description reported a bleeding ulcer, no stool for
occult blood was performed and there was only a 1 point drop in hematocrit. This 77 year old
patient had a vague cardiac history and a history of gastroduodenal ulcer . CRF medical
history stated that the patient had undergone a cardiac catheterization in the past. This patient
was on no cardiac medications. His baseline ECG did reveal poor R wave progression
anteriorly which is suggestive of a prior MI. This patient did not have true clinical signs of
bleeding but he did meet the criteria of “significant UGI event” as defined in the protocols.

The third patient did not meet the definition of a clinically significant UGI event. The
narrative provided by the sponsor appears below.

Patient No. US 0341-1280 (Hematocrit Decrease, Duodenitis Erosive, Gastritis Erosive)
was a 49 year old female with a history of right lung emphysema and osteoarthritis.
At Baseline, the patient’s hematocrit w H. pylori was negative. Endosco
completed the following day, showed multiple erosions in the antrum with at leasth
punctate bleeding points in the antrum and corpus of the stomach. That same day, the
patient was randomized for enrollment and received diclofenac 75 mg BID. The
Week 4 endoscopy was performed 22 days later and revealed a 3 cm hiatal hernia,
gastritis in the body and antrum of the stomach and{(QIQpetechial lesions in the
stomach with one erosion measuring{CIOM and containing a small clot. There were
two antral erosions measuring (QIC)NEM Three shallow, superficial “ulcers,” up to 6
mm in diameter, were noted in the bulb of the duodenum. No bleeding was noted.
According to the endoscopist, these lesions had more depth to them than erosions but
they were not deep lesions. The Investigator felt these lesions were actually erosions,

nd not ulcers, because they had no measurable depth. The hematocrit that day was

The patient had no abdominal pain, melena, hematemesis or other symptoms

of gastrointestinal bleeding. Stools for guaiac were not obtained. The Week 8
endoscopy, completed 28 days later, was negative except for gastric petechiae.
The patient had one episode of indigestion, which she treated with a single dose of
calcium carbonate. The Week 12 endoscopy, completed 29 days a ious
endoscopy, revealed 10 petechiae in the antrum of the stomach. An AV
malformation was also noted in the seco ion of the duodenum. CLOtest was
negative. Hematocrit that same day was The patient completed the study and
no further follow-up was done. Concomitant medications included multivitamins.
The patient has recovered. The Investigator was uncertain whether this event was
related to study medication. This event was considered a clinically significant GI
event by the independent GI events committee.
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This patient had multiple erosions and “at leastM)unctate bleeding points” at baseline.
These findings did not exclude the patient from the study and she was randomized. Baseline
hematocrit wasRoutine week 4 endoscopy was performed early on day 22. It revealed
two antral erosions, one of which was defined as 2migingize “with a clot” as well as 3
shallow duodenal ulcers. Hematocrit at that time was The patient was mistakenly not
withdrawn from the study. At week 8 and final week 12 endoscopies spontaneous healing of

cers and erosions was noted. Routine hematocrit done at the conclusion of the study was

There was never clinical evidence of bleeding and no stool for occult blood was tested.
The only basis for considering this case to be a clinically significant UGI event is the fall in
hematocrj urse of twelve weeks. Without evidence of bleeding associated with the
fall fromWover the final 4 weeks of the study, this does not meet criteria for the
definition of a clinically significant UGI event. The significant fall in hemoglobin occurred
after the patients ulcers and erosions had spontaneously healed. The 4-week endoscopy note
appears below. A subsequent letter from the endoscopist, which was forwarded to the sponsor
also, appears below. I t is unclear whether he was suggesting that the lesions be reclassified.
The case was counted as an ulcer, which appears appropriate, based on the original 4-week
endoscopy report. This case did not appear to warrant a classification of clinically significant
UGI event.
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BEST POSSIBLE

FI1280 v AR
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196

P en 7
NA MM L8O PATIENT ID #- 58803
X DATE: 10:22 97
PROCEDURE: Estaphzgogastroduadenostopy, Liagnastic
INDICATIONS FOR PROCEDURE: The petient s a 49 year old female herc “or a
csophagogasiraduodenascopy to evakige peatacol.
MEDICATIGNS: Fentanyl 100 micregrams TV, Versed 2 mg IV, Cetezaing Saray
ADMINISTEREL BY: Sidney J. Malawar, M.D.
PIONITORS: 02, EP, and Cardiac

PROCEDURE: After obtaining routine informed conscnt. the patient was brought iro the

procedure (0om, whe:e the monitos.ng equipment was attached, Wntravenous sedation was
administered. The Pentax EG-2730 gastrescops was intraducad through the mouth and advanced to
the sezond portion of the duodenurn. The endoscape was withdrawn 2s the mucosa was caccfully
inspectead., "

FNDINGS: Tha wsophagus and esophagogastsic-junction was complately noymal in ¢

ap) atal hernia w nd buluw <he gastroesophageal unction.It was rien-inflamed. -1t
was[o\o 1t was foundIRYZAMrom tha potmt of entsy, Photo-dccumentation ‘was obtained.

ey as found in the body and the antrum of the stomagh s tric juice was aspirated and had s
MTM« ara muitiple petechiat lesions in the stomach(() i one eresion measuring 2
N containing a small clor. Two antral erosions measurmg PAT. 1N siZe are present
MURiple ulcers wera found in the buib of the duodenum, Three shallow uluers aee presant in the bulb
measuning up o 6 Mm. i diameter. None zre bleeding. The scops was thou cormpistely wilhdrawn

from the patient 2nd the procedura terininated.

COMPLICATIONS: None

POST-GP DIAGNOSIS: 1)Normal escphagus

=, 2)3 ¢m hiatal harma below the gastroesnphageal junctian

ﬁ_—-h 33 Gastritis n the bedy and the antrum of the atomach

= 4y Ulcers, muitiple in the bulb of ducdanum

=g: RECOMMENDATIONS: BEST POSSIBLE
=="  REPEAT EXAM: as parprotacel

1)

)

———

—

Of note is that both of the accurately reported clinically significant UGI events occurred in
patients with multiple risk factors for NSAID related gastroduodenal ulcers.

iv. Endoscopy Results:
Endoscopic validation:
A total of 933 endoscopy reports were reviewed. This represented 460/1099 patients
enrolled in the study. 24 or 5% of patients had inadequate endoscopic information on the
primary source document, the endoscopy report. This required a decision to censor these
data or extrapolate from a qualitative description of erosion number (few, several, many
etc.) to the required numerical quantitation. The sponsor chose to extrapolate the data,
which introduces an error factor. This is not felt to change the overall clinical meaning of
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the study conclusions and is unlikely to even change the gastric scoring data significantly. It
does represent a flaw in data collection that should be addressed in future studies by the
Sponsor.

iv. Endoscopy

Crude gastroduodenal ulcer rate by interval is seen in table 20 and ulcer rates based on
survival analysis are seen in table 21. At all intervals ibuprofen is associated with a
statistically higher incidence of ulcers that diclofenac and celecoxib. In all intervals
celecoxib and diclofenac are statistically comparable.

Of note is that the celecoxib final or cumulative ulcer rate is 7%, slightly higher than in
studies 021 and 022 and higher than placebo in these studies. These are not analogous
studies because of the multiple endoscopies at 4-week intervals in this study that detected
asymptomatic ulcers. Asymptomatic ulcers occurring in studies 021 and 022 may have
healed spontaneously during the course of the study. It is therefore difficult to compare
ulcer rates in this study to placebo ulcer rates in study 021 and 022. The ulcer rates in each
interval, however, were higher than the final ulcer rates in the placebo groups from studies
021 and 022. The final ulcer rate for the diclofenac group of 10% is less than the 15% rate
seen in the other study using this comparator (041). In study 041 there was no baseline
endoscopy to define clearly the incidence of new ulcers. These patients were on NSAIDs up
to the study date and certainly some patients entered the study with pre-existing ulcers.
There were no routine interim endoscopies to detect the presence of ulcers similar to the
design of 071. The differences between the to studies is too great to consider the diclofenac
data from 041 when analyzing study 071.

BEST POSSIBLE Table 20 (from study 071)

s 15
CASTRCDRODERAL SEMACOPY NRSuLIE
T 1 OF 5: AMALYAIS OF CONER ULCER RiCW

INTEVT-TO-TRERY OUBONT (I1T1

6c-50415 DIGAPEAL  IMDAOFEN L] s R
3008 AXD e 310 SOMIC ¥ID AXLOFDOL  IBICROFEN pe T ]
ot (= 363} Df- 397 (Be HS) P-YALIR {a) p-YMAR (o} p-VALUE (0) Pp-VAWE (a)
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. PARLE 15
GASTROUVOOENAL ENDQICOFY RBSULTS
FAXT 4 OF B DMDLATIVE ULCER RAYE BASKD DN KAPLAN-MEIEXR ESTIMATES AND GRDUPED HURVIVAL AMALYSIB

TMTENT-TO-ZRRA® ODECRT (ITT)

sc-59€18 DICLOPENAL TBOFEDFES 8c-58635 v ac-54€35 va DICLOFXEA" VB
20000 BID 7580 AID 083 TID OVERALL DICIOPEMAC IBUMROPEM IMORRCIEN
(R= 385} 0= 337} (M= 345) »-VALUR (a) $-VALUE (a) O-VAIUR (e} P-VALOR {a)

EATE BASED (M KAFLAN-SKIER BSTIMATES (b), p-VALORE FRCE LOG-SANK TEST

WEEK 4 <0.901 0.497 <0.001 «<¢,001
10-38 DAYS) J.9 5.28 13.3%
vERX ¢ <0.801 0.280 <@.001 «<§.003
{9-63 DAXS) §.1% .38 18.5%
waEE 12 <0.001 0.189 <b.041 «0.001
{0-91 DAYS) L 19, 1. u."n

RATE AND P-VALUS BASID QR CROUFED SURVIVAL MWALYEIS (c)
WEER 4 «0.801 0.453 <$.001 «@.001
{9-35 DAXS} 3. 5.18 13.3%
waxx & «0.601 0.318 <H.041 <0.001
{6-63 DAYS) 6.1% 4.1% 10.5%
WESK 12 «<0.001 0.208 <$.06L <0.001
{6-91 DAXS) 2.2¢ 13.08 2.2

1o} The p-values were Lased on the data fram the pericds of #-35, 0-63, end 0-91 days; respectively.

Patients with an andoscopy beyond the specific period wewe cenvowed at the end of the period.
(b) Tha xatem ware read st the tims pointm right aftar dmys 35/61/91 from the Xaploa-eier carve
based on all data from the study.
(¢} Mantel-Cox test was used based on known ulcers end knowe no wul see 1cal Deta Analyeis
Using the SAS Oystam, X. Stokes, C. Davis. und G. Koch, 1998, p. 455-471

The breakdown of ulcer data by disease seen in table 22 reveals an interesting phenomenon.
Across all intervals in the diclofenac group there is a statistically significant higher ulcer
rate in the Osteoarthritis group compared to the Rheumatoid Arthritis group. This same
pattern was seen to a much smaller extent in two out of the three intervals in the ibuprofen
group. The pattern was flipped in the celecoxib group but was not statistically significant.

. These data will be reviewed again in the analysis of study 062 to look for confirmatory
patterns.

e s

PART 7 OF $: COMPARISON OF DISRABE HYATUS (A VB RA}
WITEIN EACH TRENTMENY CROUP

INTERT-TO-TREAT COHORT (ITT)

8C-5B635 DICLOPEMAC IBRIPROFEN
2003 BID 75M3 RID 00N TID
(W= 363) (F= 387 (X= 348) P=VALUE (b}
WEER (-4 CIMIEE UICER RATE DY DISBASE CATHOORY 0.300
oA 3,2 [ §/252) 6.5% [(17/258) 13.5% (32/237)
L) 5.08 ( 87 08) 1.10 (37 920 11.98 (107 #6)
P-VALUE POR NITHIN TERATMENT INMFFERENCE (a} 0.112 6.010 . 0.587
WEEK (- CRUDE UVLCER RATE BY DISEASE CATBOORY 0.099
o 6.08 (14/238) 10.88% (2672401 21,18 (437204)
Ra 8.18 ( 67 T8) 2.40 ( 2/ B4) 17.7% (1¢/ 79)
o-VALURE POR NITHIN TRRATHENT DIFPERENCE (e) 0.434 0.810 0.3%2
WREE 0-12 CRUDE UVLCER RATS BT DISEASE CATRGORY 0.6086
on 7.2% (16/223) 1418 (32/227) 27.9% (56/281)
j 1Y 12.7% [ ¥ 71} S.A8 [ 47 7Y} 29.3% (227 TS
©-VALDE FOR WITHIN TIRATMENT DIFFERENCE (4} 0.117 0.916 0.915
{a) From Coch 1 1 test mt_iﬂ.d ty lmesline scurs, performed within esch trastmest {p-valua fram Row Neea Bcorss
Differ). Paticsts with ‘ were
{D) Overall disesse sffect an ulcer rata Ifrom y ) B ‘MMMWNQMM“W
ip-value from Row Weas 3cores Diffes]. Patisuts with r wore excleded.

Stratification for the use of low dose aspirin did not reveal concomitant use as a risk factor
. at any interval for any group except the12-week ulcer rate for diclofenac. The lack of
uniform data across these various studies is of interest to this reviewer. These studies in
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composite do not support or negate the potential risks of low dose aspirin when used
concomitantly with NSAIDs. It may be speculated that the biologic effect of different

. NSAID:s varies enough to yield biologically different interactions between aspirin and the
individual NSAIDs. Theories regarding the potential beneficial healing effects of cox-2
activity in ulcer healing may also play a role in these studies findings.

BEST POSSIBLE

Table 23 (from study 071)

INTENT-TO-TERAT COHORT (ITT)

SC-586335 DICLOFERAC IBUPROFEN
200mG BID 75MG BID 800G TID
(M= 365) (M= 387) (N= 345) P-VALUE (b)
WEEK 0-4 CRUDE ULCER RATE BY STATUS 0.974
USED ASPIRIN 2.5% ( 1/ 40) 8.1% { 3/ 37) 11.18 ( 5/ 4%)
DID NOT USE ASPIRIN 4.08% {12/297) 4.8% (13/313) 13.3% (37/278)
P-VALUE POR WITHIN TREATMENT DIFFERENCE (a) 0.568 0.408 0.879
WEEK 0-3 CRUDE ULCER RATE BY STATUS 0.728

USED ASPIRIN S.3% ( 2/ 38) 14,38 ( S/ 35) 19.50 ( 8/ 41)
DID NOT USE AJPIRIN 6.6% (18/271) 8.0% (23/289) 20.2% (49/242)
P-VALUR FOR WITHIN TREATMENT DIFFEREMNCE (a) 0.678 0.159 0.846
WEEK 0-12 CRUDE ULCER RATE BY STATUS 0.311
USED ASFIRIN S.6% { 2/ 36) 25.08 ( 8§/ 32) 29.3% (12/ 41)
DID NOT USE ASPIRIN 8.9% (33/258) 10.2% (28/274) 128.1% (66/335)
P-VALUE FPOR WITHIN TREATMENT DIFFERRNCE (a) 0.462 0.011 0.875

(a) Cochran-mantel-Haenazel teat atratified by baseline, parformed within each treatment (fram Row Mean Score Differ.)
(b) Overall subgroup effect on ulcer rate from CMH test stratified by boseline and treatment (from Row Hean Score Differ.)

Steroid and DMARD use were analyzed as variables and did reveal interesting effect. The
data on steroid usage shows a trend towards higher ulcer risk in the celecoxib group.
DMARD usage shows a statistically significant association with treatment related ulcers in
2 of 3 intervals in the celecoxib category and only 1 of 6 intervals in the active comparators.
This relationship was not seen in study 022 or 062. The number of ulcers and the number of
patients using DMARDs were small. Definitive statements regarding the effects of
DMARDSs on NSAID and celecoxib related ulcers are not possible with inconsistent results
as noted.

APPEARS THIS WAY ON ORIGINAL
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Table 24 (from study 071)

BEST POSSIBLE CASTRCICOEANG ERIOSCOFY SESILTS
PART 8.9 OF A: OOMPARISXN DF DMARD USE HTATUS
WITHIN RACH TAENTNENT CROUP

80-50635 DICLOPEAC IBUPROPEN
20000 BID TSNS RID $00M3 TID
(B~ 36S) (= 387) (W= 348) P-VALUE (b}
WEER (-4 CRODE ULCES RATR BY STATM 0.49)
CURRENT IMARD USE - TRS 9.3 [ &/ 43) 2.18 [ W/ AW 16.3% [ 8/ 4%}
CURRENT DHARD U8 - 3D 308 [ 9724) S.68 [17/302) 12.4% (3472740
F-VALOE POR WITUIN TERATMENT DIPVERENCE (a) 0.848 0.259 0.541
WERR €-8 CRUDE ULCER RATE XY STATGS 0.584
CORRENT THARD WST - THS 15.28 ( 8/ 33) 4.48 (27 4%) 23.3% (107 43)
CUSRENT DMARD UBE - WO S.48 (15/376) 9.38 (2167279} 19.6% (477240)
P-VALDE FOR NITWIN TREATMENT DIFFERECE (a) 0.815 0.204
WEEK ¢-12 CRUUR UVLCER RATE ST STATNS 0.428
CURRENT THARD USE - YES 15.68 ( 57 32y 4.88 ( 2/ 42) 27.8% (11/ 43}
CURRENT [MARD USE - ¥O 7.68 (2D/262) 12.9% (J4/264) 38,38 [66/213)
P-VALUE FOR WITHIN TREATYMENT DIFFENENCE (s} 0.180 0.7 0.845
sh -Mantel 1 tasr atratified by basslise, parformed within esch trasrment (from Row Mune Scorm Differ.)

{b) Overall sobgroup effect om ulcer rate tx_ CMi Lest atrstified hy baselioe end btreaiwest [Eran Row Meam Score Differ.)

H. pylori data using serologic methodology at the baseline as well as CLO test and
histology at the conclusion revealed no relationship to NSAID related ulcers. Past history
of gastroduodenal ulcer and gi bleeding did correlate with higher ulcer rates in celecoxib
NSAID users.

v. Reviewers Summary:

Study 071 revealed a statistically significant lower ulcer incidence in celecoxib
treated patients compared to ibuprofen treated patients. There was no
statistically significant difference in ulcer incidence between celecoxib and
diclofenac treated patients. The highest ulcer incidence occurred in the first 4
weeks of treatment within each group, although celecoxib and ibuprofen new
ulcer rates increased in the 8- 12 week interval compared to the 4-8 week
interval. Clinically significant UGI adverse events occurred in two patients;
one in the celecoxib group and one in the ibuprofen group. Comparisons with
studies 021 and 022 are of limited value due to significant differences in study
design.

E. Study 062: A multicenter, double-blind, parallel group study comparing the
incidence of gastroduodenal ulcer associated with celecoxib 200mg b.i.d. with
that of naproxen 500mg b.i.d. taken for 12 weeks in patients w1th Osteoarthritis
and Rheumatoid Arthritis.

1. STUDY OBJECTIVES (from the text of study 062)

Primary Objective
The primary objective of this study was to compare the cumulative (up to 12 weeks)
incidence of gastroduodenal ulcer associated with celecoxib 200 mg BID with that of
naproxen 500 mg BID in patients with OA or RA.
Secondary Objectives
The secondary objectives of this study were to:
1. Compare the short-term safety and tolerability of celecoxib 200 mg BID
with that of naproxen 500 mg BID in patients with OA or RA;
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2. Evaluate the effect of Helicobacter pylori (H. pylori) status on the

development of gastroduodenal ulcers;

Compare the effect of celecoxib versus naproxen on quality of life; and

4. Compare the arthritis efficacy of celecoxib 200 mg BID with that of naproxen
500 mg BID in patients with OA or RA.

W

2. Study design:

The design was similar to study 071 except for the change in comparators, from
diclofenac and ibuprofen to naproxen and a change in the exclusion criteria such that an
abnormal ECG was no longer mentioned. Unlike study 071, blinding did not require the
addition of a third dose a day since both compounds were administered b.i.d.

3. Results:
i. Demographics: Treatment groups were comparable for age, race, gender, H. pylori
serologic status, as well as history of GI bleeding, NSAID GI intolerance and
cardiovascular disease. Baseline endoscopy scores were comparable as well, including
serologic testing for H. pylori antibodies. Data on baseline distribution of alcohol and
tobacco use were not initially included in the analysis. At the reviewers request the
sponsor broke down the ulcer data within each study group based on these possible
confounding variables. The treatment groups for study 062 were similar in terms of
tobacco use. There was a twofold differential between the groups in terms of
alcoholism. The celecoxib group had a 10/267 or 4% rate of alcoholism. The naproxen
group had a 5/265 or 2% alcoholism rate. Although table 26 suggests a possible
confounding effect of alcohol use on naproxen related ulcers (the celecoxib group was
too small for comment), the small number of patients in this category was felt by this
reviewer and a project statistician to obviate concern over any possible bias associated
with the differing alcoholism rates between the two study groups.

ii. Patient disposition:

A total of 537 patients were randomized, 34% over the initial statistically defined
population to be enrolled. At the reviewing teams’ request, the sponsor analyzed the
data on intended study population size. No difference in results was noted. 73% of
celecoxib and 53% of naproxen patients were evaluable at week 12. The disparity was
partially so large because so many patients in the naproxen were withdrawn from the
study early due to adverse events and ulcers found at earlier endoscopies (68 patients).

Table 25

Cumulative 12
week ulcer rates

No alcoholism or
tobacco use.

Alcoholism
without tobacco
use

No alcoholism
Tobacco use

Alcoholism and
tobacco use

Celecoxib

7% (14/214)

0% (073)

12% (6/50)

0% (072)

Naproxen

35% (74/209)

87% (5/6)

19% (9/48)

25% (1/4)

iii. Serious UGI events:
The sponsor noted two clinically significant UGI events, ( gastric outlet obstruction
associated with an acute ulcer and anemia and heme positive stool associated with an
ulcer) both in the naproxen group. The case reports are reproduced below.
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(Study 062 Text)

Patient No. US0230-45313086 DER No. 970903-CL984 (Intestinal Obstruction) was a
59 year old female with a history of high cholesterol, right knee surgery, kidney stones,
stomach stapling, total abdominal hysterectomy, chronic gastritis, and OA. The patient
was enrolled into the study on 19 June 1997 and randomized to receive naproxen 500
mg BID. After 60 days of treatment, a pyloric channel ulcer was detected during her
routine Week 8 endoscopy. Study medication was discontinued and the patient was
withdrawn from the study. She was started on lansoprazole. Two days later, the patient
complained of nausea. Five days after that, she noted blood in her stool. A rectal ex
revealed a probable rrhoid but no obvious bleeding. The hemoglobin wag
with a hematocrit O(W compared to a hemoglobin mnd hematocri{iie)]
five days earlier at the Week 8 Visit. The patient was sent home with guaiac cards.
Lansoprazole was discontinued and the patient was started on famotidine and
promethazine. suppositories. That same evening, the patient called the doctor’s office

with complaints of nausea, vomiting and burning epigastric substernal i

Evaluation demonstrated a blood pressmﬁupme, falling to w

She also had a urine dipstick which demonstrated a high specific gravity of pm
ketones. She was admitted to the hospital for dehydration and further evaluation.

Intravenous fluids were given for rehydration. An upper GI and small bowel series

done two days after hospital admission revealed possible left sided kidney stones and

possible gastritis with no definite mass of gastric ulcer. No small bowel abnormality

was noted. An upper endoscopy was performed the following day and showed a

narrowing of the pylorus secondary to a healing ulcer. There was also a large leathery

fruit approximately the size of a fig which was blocking the pyloric channel. This was

removed and the patient became asymptomatic. The patient was discharged from the

hospital the next day.

Concomitant medications included lovastatin and conjugated estrogens. The patient
recovered. Both the Investigator and the Searle Medical Monitor considered this
patient’s event to be of possible relationship to study medication. This event was
considered a clinically significant GI event by the independent GI Events Committee.

Patient No. US0214-61761397 (gastric ulcer, duodenal ulcer) was a 69 year old female
with a history of allergic rhinitis, cataract surgery, tonsillectomy, glaucoma, chronic
sinusitis, deep vein thrombosis, hypertension, chronic obstructive pulmonary disease,
pulmonary fibrosis, noctumal myoclonus, dysphagia, hiatal hernia, lower esophageal
ring, gastroesophageal reflux disease, gastric ulcer, erosive gastritis, irritable bowel
syndrome, colon polyp, diverticulosis, chronic diarrhea, appendectomy, colon
polypectomy, post-menopausal, lumbar sacral joint disease, basal cell carcinoma
removed, iron deficient anemia, allergy to shellfish, multiple drug allergies, and
osteoarthritis. She was randomized to receive naproxen 500 mg BID. One week prior
to entering this study the patient went to the emergency room complaining of nausea
and flu-like symptoms and was treated with ciprofloxacin. Eight days later the patient
complained of nausea after receiving the first dose of study medication. An endoscopy
performed eleven days later revealed Grade O esophagitis; hiatal hernia with a small
paraesophageal component; erosive gastritis in the base of the hernia and into the high
body mach with a 1 cm gastric ulcer; 8 erosions in the body of the stomach;
and an| uodenal ulcer onthe anterior wall superior aspect of the cap with 5
duodenal erosions. There was no evidence of active bleeding. Stool was hemoccult
positive. The patient’s blood pressurewas normal and the patient was asymptomatic so
postural measurements were not done. The patient was started on lansoprazole. Study
medication was discontinued and the patient terminated from the study. At screening

the patient ith'e H. pylori and a hematocrit o Subsequent hematocrit
values wer eight and 11 days after starting study medication, respectively.
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Concomitant medications included dipivefrin, nicardipine, clonazepam,
polysaccharide-iron complex, albuterol, beclomethasone dipropionate, loperamide, and
acetaminophen. The patient has recovered. The Investigator determined that this event
was probably related to study medication; the Searle Medical Monitor determined that
the event was related. (end of Study 062 test)

One patient death unrelated to study medication occurred during the study. A patient in
the naproxen group died of a brain stem infarct.

iv. Endoscopic results:
The table 26 reveals a clear and statistically significant difference between groups in
terms of gastroduodenal ulcer rate across each time interval and cumulative final ulcer
rates. Separate analysis of gastric versus duodenal location gave similar results.
Although there was no placebo group, the celecoxib group ulcer rate is higher than
controls and more significantly, these rates in each interval is higher than the final
placebo rates in the two placebo controlled studies in this submission (021 and 022).

Table 26 (from study 062)

BEST POSSIBLE

TABRLE 15
GASTRODUODENAL ENDOSCOPY RESULTS
PART 2 OF 8: AMALYSIS OF CRUDE ULCER RATE

INTENT-TO-TREAT COHORT (ITT)

8C-58635 NAPROXEN
200MG BID S00MG BID
{N= 269) (H= 267) p-VALUE (c)
WEEK 0-4
CRUDE ULCER RATE (a) <0.001
NO ULCER 242 ( 96%) 200 ( 81%)
ULCER 10 ( 4% 47 ( 19%)
UNKNOWN (WITHOUT & WITH EMDO) 17 ( 5/12) 20 ( 147 §6)
WEEK 0-8
CHUDE ULCER RATE (a) <0.001
NO UICER 222 ( 94%) 156 ( 68%)
ULCER 15 ( 6%) 73 { 32%)
UNKNONK (WITHOUT & WITH EMDO) 32 ¢ 3729} 38 ( 10/28)
WEEK 0-12
CRUDE ULCER RATE (a) <0.001
NO ULCER 193 { 91%) 127 ( 59%)
ULCER 18 ( 9%) B7 ( 41%)
UNKNOWN (WITHOUT & WITH EMDO} 58 ¢ 3/3%) S3 ( 10743}
WEEE 0-FINAL (b}
CRUDE ULCER RATE (a) <0.001
N0 ULCER 246 ( 92%) 168 ( 65%)
ULCER 20 ( 8y) B89 ( 35%)
USIKROMN (WITHOUT & WITE ENDO) 3¢ 3/ 0) 16 ( 10/ 0}

(a) )lo Ulcer: endoscopy performed within the visit window without ulcer; Ulcer: ulcer detected prior to or within the
; Unknown: other cases; Window is (+/- 7 days) of the scheduled time.

(b) Based on the final endoscopy result of each patient.

(c) Coch Mantel -E 1 test of treatment casparison for known ulcer va. Mon-ulcer stratified by baseline score

H.pylori status was analyzed by histology and CLOtest. These results were quite different than other
studies that used concordance of serology and CLOtest. In the other studies no relationship was
consistently found between H.pylori status and ulcer incidence (intra or intergroup). In this study there
was a statistically significant association between ulcer development and the presence of H. Pylori
infection in the celecoxib group at week 4 and week 12. A strong trend was seen at week 8. A striking
lack of correlation in the naproxen group was seen where ulcers had no relationship to H.pylori status.
It is unclear whether this is a biologic phenomenon or whether the risk of ulcers associated with
naproxen alone was so high, as to overwhelm any smaller risk associated with H. pylori in this
relatively small trial. The lack of association in other studies however cannot be ignored.
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. Table 27 (from study 62)

FARY 5 OF A: CONPARISCN OF R. FYICORI FOSITIVE VB. 5. PYLORY MSGATIVE AS UNTERMINED EY THR BIOPAY AND CLO TRSTA {a)
WITEIN ZACH TRENDIENT GROUP

K-50835 HAPMRCEEN
20000 21D SOMO BID
n= 249) (¥= 267) P-VALUE (<)
WERE 0-4 CROIE UICEA RATE Y M. PYLOAD STATOS 2.341
POSTTIVE 3.9 ¢ 37 34) 7.1% { 2/ 38}
NEGATIVE .7 ¢ 12249) T.88 ¢ ¥/118)
P R DIPFERERCE (b) 8.03¢ 0.921
WEEK ¢-§ CHUDE ULCER RATE NY B. PYLORL STRIUS 2.110
POSITIVE .48 ( 3/ 32) 25.9% ¢ ¥/ 27}
BEOXTIVE a.88 ¢ 4/4S) 19.58 {22/113}
p-VALDR FOR NITWIN TRRATMENT DIFFRRENCE (b} 0.084 0.372
WEEX ¢-12 CHUDE UICER RATE UT N. FYLORLI OTHTUS 0.14%
POETTIVE 12.9% ( 4/ 1) 2%.6% { B/ 27}
NEATIVE 2.9% ¢ 4/13&) 30.28 {32/106}
P~-VALUE POR WITHIN TREATMENT DIPFEREMCE (D) °.032 0.675

{a) If both teats ars positive {nagative), then tha patismnt is claosifisd as positive (negative}. atharwiss, tha patient is mat
i d ia this in.

) From Cochren-Mentel -3k ) | uu ot.nu!.lod Yy baseline score, performed within sech treatmeqt (D-valwe Fyem Row Mean Scoves
Differ] . Patieats with 'Unkn were

{c) Ovarnmll EH. Pylori effact on ule-t zata from
{p-value from Row Mean Scoven Niffer). Patientw with '

1l test stratifiad by beseline score and traatmant
were exoluded.

Table 27 compares ulcer rates by underlying disease. There was no statistical
difference in ulcer incidence between RA and OA groups. There was a trend towards
higher ulcer rates in the OA patients compared to the RA patients in the naproxen
group but not in the celecoxib group. These data are consistent with data from study
071 described previously. Interstudy comparison between studies 021 and 022
revealed little difference in final gastroduodenal ulcer rates between the two types of
arthritic populations in active comparator and celecoxib groups. These data iend

. strong support to the concept that NSAIDs at a minimum do not have a worse safety
profile in RA patients compared to OA patients. Due to the lack of power of these
studies, the trends may or may not be reflective of a truly higher risk of NSAID
related ulcers in Osteoarthritis compared to Rheumatoid Arthritis.

Table 28 (from study 062

BEST POSSIBLE

TABLE 15
GASTRODUODEMAL ENDOSCOPY RESULTS
PART 7 OF 8: COMPARISON OF DISEASE STATUS [(GA VS RA)
WITHIN RACH TREATMENT GROUP

INTENT-TO-TREAT COHORT (ITT)

SC-58615 NAPROXEM
200G BID 500MG BID
(M= 269) (N= 267) P-VALDE (b)
WEEK 0-4 CRUDE ULCER RATE BY DISEASE CATEQORY 0.297
OA 4.5% ( 8/179) 20.7% (37/179)
RA 2.7% (27 TY) 14,7% (10/ 68)
p-VALUR FOR WITHIN TREATMENT DIFFERDNCE (a} 0.466 0.428
WEEK 0-8 CRUDE ULCER RATE BY DISEASE CATEGORY 0.285
OA 6.6% (11/166) 34.3% (57/166)
RA S.6% ( 4/ 71} 25.4% (167 63)
p-VALUR POR WITHIN TREATMENT DIFFERDICE (a) 9.623 0.342
WEEK 0-12 CRUDE ULCER RATE BY DISEASE CATEGORY 0.135
oa 8.4% (13/134) 45.2% (70/13%)
RA 8.8% ( 5/ ST) 28.8% (17/ 59)
P-VALUR POR WITHIN TRRATMENT DIPPERIDCE (a) 0.977 0.079

(a) Prom Cochran-Mantel-Haenszel test stratified by baseline score, performed within each treatment (p-value fram Row Nean Scores
Differ). Patients with 'Unknows’ Endoscopy status vere excluded.

(b) Overall disease effect on ulcer rate from Coch -1 )| 1 tast stratified by baseline score and treatment
{o-value from Row Mean Scores Differ). Patiemts with ‘Unknown’ Endoscoov status were axcluded.
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Table 29 reveals the effect of aspirin on ulcer rates. Together with data from 021 this
table would suggest that aspirin represents a significant risk factor for ulcers in the
celecoxib group. This effect is not noted however in the other studies. The other
studies that included naproxen (021 and 022) both showed a “protective effect” of
low dose aspirin on the ulcer rates in the naproxen groups. The results in this study
were not consistent. It is unclear if there is any real biologic phenomena accounting
for the striking counter intuitive results in study 22 and to a lesser extent in study 021,
or whether we are seeing multiple confounding factors or a statistical anomaly.. The

issue will be addressed later in the review.

Table 29 (from study 062)

BEST POSSIBLE

TABLE 15

GASTRODUODMAL PMDOSCORY ARSUT/PS
PART 8.1 OF 9§: COMPARISON QP ASPIRIN USE
WITEIN BACH TREATMENT GROUT

INTENT-TO-TREAT COHORT (ITT)

SC-58635 HMAPROXFN
2004c BID 500MG BID
(0= 269} (N= 267} P-VALUE (b}
WEXK 0-é CRODE OLCER RATE BY STATUS 0.008
UBED ASPIRIN 13.5% ( 5/ 37} 29.08% ( 9/ 31)
DID NOT USE ASFIRIN 2.3% ( 5/215) 17.6% (38/218)
P=-VALUE FOR WITHIN TREATMENT DIFFERENCER (a) «0.001 0.230
0-9 CRUDE ULCER RATE BY STAIUS 0,016
OSED ASPIRIN 21.2% ( 7/ 33) 40.40% (12/ 30)
DID NOT USE ASPIRIN 31.9% ( 87204} 30.7% (61/199)
P-VALUBR FOR WITHIN TREATMENT DIFFERINCE (a) <0.901 0.53¢6
WEEK 0-12 CRODE OLCER RATE BY STATUS 0.156
UBED ASPIRIN 248.1% ( 7/ 29} 42.9% (137 a8}
DID WOT USE ASPIRIN 6.0% (11/182) 40.38 (75/186)
P-VALUE FOR WITHIN TREATMENT DIFFERFNCE (a) <0.001 0.726
(a) Coch Mantel-E 1 test stratified by bassline, pexformed within each treatment (from Row Mean Score Differ.)

(b} Overall subgroup effect on ulcer rate fram CNH teat stratified by baseline and treatment {from Row Mean Score piffer.)

Analysis of risk factors reveals a trend towards a more significant impact of age, ulcer
bleeding and a history of cardiovascular disease in the celecoxib group compared to
the naproxen group. The associated risk of NSAID intolerance and history of
gastroduodenal ulcer affected both groups similarly. Steroid and DMARD use showed
no significant impact on ulcer incidence in either group.

v. Summary:

Study 062 reveals a statistically significant lower ulcer rate in celecoxib treated patients
compared to naproxen during all intervals studied. Similar to the pattern in study 071, the
highest ulcer rates were seen in the first 4-week interval. Clinically significant endpoints
of GI bleeding and gastric outlet obstruction occurred in 2 patients on the naproxen
groupand no patients in the celecoxib group. As noted, celecoxib was associated with a
higher ulcer rate that historical data on untreated patients and placebo groups elsewhere in

this submission.

F. Study 041: A six month double-blind, randomized, parallel group study to compare
celecoxib 200mg b.i.d. and diclofenac SR75 mg b.i.d. for antiarthritic efficacy,
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